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r»^T. (a) ^WH^kKfgK^WlcSiKsn 
rv^BH^ffl^^n-fx^g^-r-axg; (b) in 

(c) MEH^o-en^nic, e*R:tt5as£-ecr)^)t 
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■rsis ; 

(b) «3g*^LT«nE«Bia*3tT?fia5L, 1fflBi^T/VX*5«fctf$HfcWiII 
5I@ ; fcitf 

[II*S3] X8 (b) tf, 
( i ) ¥fTfl:^3S*ffifflbTlWE«O^H*^6|pl«KA«Jt**i6*c. fc : 
(i i) ISE¥1f<fcXlt3t*» JRCxb^ y h*tt«f iStt'>Xf AtiL 
, *0IS** fliEft*, ME ; fMt<0rtgP^M**^[6lti:^il)-ri.2O(DT)$14 

(i i i) mm±xe-L* s ttm«xu^>h©r^7E7ui'*^.f*«ia 

(i v) tijIS^tt^XrA©MiexU^>h© 1 OSfc(i20JX±*lHl$E*fc 
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£ ©^aft, J: tf HuiBHffi^*> OMMftfr 5> & 3 gf €> a«£ *13 ftS: 
M*JS5KfB«©73f£„ 

«»^5as?*n5. ii*Ji i EE«o»ffi. 

[|f*S8] SulB~^7c7b-Y« N fcTf'tfjEgC CD. ntVZtXtzMOt^ 

t^^^i/^'c c d, tt^c c Dte^uw^y-hgwc c D^eftss^ 

fi*±ftfeJ:tf7;l/-7at^6ft*»*»5aS?*ti*, ft*Jl l fc|B*c©75i£<, 

[is*ni i] ii (c) m^oiS[g«Bi*fiEffl-r«ts-s-«<oa 

t^DfV, Q-SrCD^h^D— A, frj^ tf. l«Ob?^?-(f, 

7^VA^*5PA^e>SW?ns^lKlcJ;t>T^*^i., M*Jgl fcHSfc© 
[IS^il 1 3 ] tufBBgil^©^7 l cW^*if &t£> citli, iSIicDif ® 
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if^mmEmiz <t o t*ket * i*§*£ & wtr. w*^ 3 m 
1 5 ] g.gcDMjmoftKmmzMmtzxmz'itismmvm 

( a ) i/immmmm.K^mizw^nx^m^mn^f^^m.m 

(b) *Dg«r^LT*#OKJBBiaffll«*Jtt?B86L, HWyt^f'WXfc.fctffl' 
4S5Ct ; 

( c ) MEraotn^nte* fctt3M**©#jww«tefie-3 tw & st, 

MOST, f-tltJj-aTWEBffltOiMttflM^aMtfleiL, AO 

(b) H«*^LT*uieiiffla*)fpja5-rfci6o{!aiHis ; fc<ttf 

( c ) MEH^ais-rsfcttoHflas^/^x 
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tzxm ; 

(b) &&*1tLTmsm®®i*XT'Mt>U itufBft^T^Xfc £t/#ftft@j 
; te<ta* 

(c) mmmmmmr%*^Y>\/*%7r<tz>JM 

( a ) MwmftftftmmmwicK¥mmmi£nT\,^m&&mK¥i : >u 

(b) a^^LTtijEIS^^TtTBseL, mttt^'U 7.*>&TSftmm 

sis ; te<to* 

^fi, f3H/-y 3 y (decorrelation) ^£7 -r ilf-mftft. 

[Il*il2 l ] IS (b) i)\ 
(i) ¥ffit^S*ffifflLTS(JIEai©±iiJRA'6|B|^k:AS*Jt*ifcii>aJ:t : 
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(i i i) Hufeaj^7te-A^ «tasixi,^yh©r^7c7w*#-r5«ita 

(i v) METi$tf-S/XrA©MExix^yhoiof fcti2o^±^©fKSfc 
*©<S£, HufB^H->XxA{Ccfc(54i:fcBtilB20<D=F^ffitr- 

(v) ^•r/WX*ffifflLTWE«Hl«xlxy y ho* ti^tiOS/^l/ftWf 

[WaR«2 2] sufEft^T/WXtt, flBJS**7Sfcttl&^*&&3# 

[«#JS2 3] ft©MfBX^ h;Wi, l33Bffiffl«*»&OR*Jt, MIBBI 
SBiffi & ©iScSLft , fc£ CffflEHfiNfr & ©JfcttftA'' 6 4 & SKS ti 5 ft 
*»*\ M*ai 9(cfB«cO^ffi 0 

[»#3i2 4] MIBBIfi^A^OSuE«t*fft(i. 8-£7o-:/©&ft. S 

, Bl*«2 3{c|B«g©^ffi 0 

. afeft, 7^2-iaiift, mnK. xzv -mamma 1 ** -v^*»6a***» 

&»S?*ft*» M$*l 9(-IBigc0^ffio 

[tt$q(2 6] «NEr*7c7l~ftt. e-rtf-JgfiCCD, ttflStifcB* 
-ftS'^L-yfCCD^ iiSC C D*s«fct;«pBBy-hS*JBCCDA^a*» 
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So 

1 9&cfE«<D#i£o 

mm® 29] is(c)tt, ffi£©»g«H*fl»ffl-r 

1 9{CIE«©^ffio 

[n««3 o] is (c) a, mfc<D®.m$im*mtz7\s-x'r-/i 

9£iE«©m, 

^yotiX S^O^h^a-A, «*©;j-*i/$f~e, I^OU^^^-tf, 

sn&> m&®\ 9tias©sffi. 

^Hitsci ; 

(b) *E8*rtLT«#©MEWM**TJR&U HufE^x/^XfcJ:^ 



(8) 
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Zmzct ; 

( c ) mmmo)%nznic&£rzi,m&*ffife<oft%ffiwicmizzcDftXtt 

(d) idE«*ffifflLT, JBSOK^Wttffi^ffMB-rscfc 

[ft*® 3 5] IGIEE^Wm^i. «Mi««U*& BiQ£ifiu »AMU It 
«g«u CMVOUBSi. «U8& IKfeBidbftu £1^£iffiBB!&ifik dMa&li 

(b) iCHg*^LTfHHIBB«*3tT!!a&-rte»OBKW« : 

(c) tuIB#^S^-5/c46©li#^x/WX 

imim 3 7 ] *ft*tta<g4s^«*s«-e&5'>4 < 1 1 2 ovists 

(a) ^7t^aii{k^S(C^W(cg^^nT^^Bg^ffl^r/^X^« 
TSIS ; 

(b) ttg£ftLTfiu£BBffi»*)t-r!HP.U liMEJt^-r /VT **,-«!: tfttftWIi 

sit ; 
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5 in 
tsii : 

(b) ffiB*^LT«JEWIfflai«r3tPJa6L, ME3t3*7*/ ( M';*fc«J:t«Wfc«H 
SIS : 

(c) ita«©»3tflW#tt*3l«rr*7;l/JUXA*ffll,^*aS : fc^tf 

(d) iniS3&«jffiijtifc**fwr*is 

BW«3 9] JfilS*'*tlK«fJlW4»31fifl«#*t!:«er?ftfeSftttaiUftG 

(a) ftftttmm\&mic%¥mc&m2tiT^zmtfi&myt¥T;ux ; 

(b) tt^^-LTMIHIgffllfS^T'Bge-r/cftOBgWj® ; fcj:tf 

(c) BuK^^f SftfeOBflRa^-r/^X 

■SRK»-r*3tOX^* h ctfc J: -aT. * UTS etCituieiiSSSOD^tt 
4 0] '>& < 1 & 2 OOJBfcS*. <tt,2 OC^O^ 

? « ft *6©»5tW4«jiii»<k^ra-pft o r . 

(a) iHWH»(HtBlc)t*ttlc»«SnT^4Jt*7 , /^X*a«r*Ill 
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(c) mm%\<D&9ibmi£T*%%ttmnnft%m*ftm-$z>rc#>K. nm&n 

(d) mttytmias^r. miiesoHtifB^iogp^fc, mm 1 

(e) WiBS2 0a5»0»JtW1$tt*W5^K:LT, ffiE£ 1 ©WtfOtfJfcWft 

rawsE 4 1 ] mmnmunmx'h *> , iwb'>4 < 1 1> 2 ooiaw 

Sfc£tfW§JiiJfS:^*k ISIS!*! 1 <0g&#fi. »MilaBfc±tf«S«Mifii , g^54 

5Sfr5fflR?ti«fflRsns, mmm4 oictm<DJs&„ 

irnxm 4 2 ] tmimffimttMBSi 1 ©^©s^m*i^i\ n 

4 3 ] mttxmmmmm 1 ©a5#©a*{fcK8&*jjvr , w 

Mm 4 1 KlBttO^fe, 

[»*^ 4 4 ] futEfi 1 OS^KBBa LftWE»3t«»cmES 1 0»#© 

cw*s 4 6 ] mmm i ©as#©^«^*»ai-r sisaiaiatt, 

[»5R«4 8] 18 (b) *\ 

; 

(i i) miw-mtxMft^. aoiw> h*wr?»T!$it->x-fA(cSL 
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(i i i) fiMEfflfctttf-A*, *m8xU*Vh0I^7c7U-<*#rSfiitH 

(i v) tuI2Tj$tt^XxA«0MIBxU^VhOio$/-c(i2OJ-Xi:«r@i£ift 
ttttii£#» *®«*, BulE : F»lf->X-rAtc«fc>)4i;/'cHuiB20© ; F)$tte- 

( v) ES-r/WxfcffifflLTMEttfflSiU* >hV*ti i eti<Di/ifi-/Vti& 

ftttfr Sottas 6ft S8fr&a&**i*tt*a*\ H*^4 0K8BK©^ffi 

[ff*iS5 2] WEr^7£7Wtt, t7**3«acCD, tt»*ftfc(SE$f 
*&*R£ti*, $mm4 8 

*3ci: ; 
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( c ) ffl«ifD^s/=ttM^)8jiiie*<iBi^T#sBio^«*^ia-r*fcii)fc, as 
(e) mm&oKKmftmttwbfricLT, mzmmikm* tzim^mikmo 

ftft&j¥f®ttM&-?Zz t ; fccfcO* 
( c ) msim*Wtfr %tcib<DW»&K ; T'U X 



(13) 



2002-543863 



[0001] 
[0 0 0 2] 

©*n^tt© (»#«Sfctt£fw*&) x-?* h;i"*flj£-rs#ftw-r&* 0 

[0 0 0 3] 
[0 0 0 4] 

Sfc»IB6ftfc*hW**fcfc6*£ttT*9 Patrick J. 

S a i n efciO'Ma rshall E. Tyler. Ophthalmic 
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Photography JlilSJt»ffife«fetf* ; f «iB«{tO«*) 

, Butterworth-Heinemann OSflM*) , 1 9 9 7$, IS 
BN0-7 5 0 6-9 7 9 3-8, 7 2 H*#!8i<D C £ ] , 
#8?b6 (09*. tf, 3St4X^h;W mcttiiLTi^tf, £H#j*f£U 

X.lf, D e 1 o r i F. C. , Pfi Ibsen K. P. , l"t hBB)g<D# 
ftWH*t$J , Applied Optics,S28i, 10611-107 
7K, 1 9 8 9fp*#Kg<DC£] o 
[0 00 5] 

ttdffllCtt, MWIt->Xfi»«, (i) i9J^->X^Afc<fcD- (i i)» 

if mm? * fc » k iMSft y 7 h x 7 te ± 7 ;i/ ^ u x a o-r ^<t jfe^cy . 

[0 0 0 6] 

te©syi<D8fi&te fci^TSHftiHR* t. & i-asHaaEo»Ri?M-r^ia £ It 

■pTfflfflStlTl^. LfrU aPlBiaiEfflO»«flWWWtS/Xf-i» (09*J£, 5 
yF^yK AV I R 1 S) fiil5fflgT*£>D, ^OlMXfcitfHlJSOfelMc, 
*Offiffl{*a«t>afflfcJ:tf«ffllSWWB«Clfi6nT^* [Ma ymo nfc<fcl/N 
eeck (1988), SPI EMSS-affiRSEKI-rS-trV-*-, HrtWfit 
te«fcU : T f -^5aS{Cfclt-5gJfi©jl^, 924, 10l~22l:Dozier 

(19 8 8), spi E»*»-5awaaEfcBB-r*-fe>-9— , ttftffltefcitff 

->«»K:j3*J*«jfiOa#, 9 2 4, 2 3I~3 0M5#I©Ci] „ 
[0 0 0 7] 

T#it£ttf#£ : ( i ) »Jt@»f«?aBJ:tf/Sfctt»)tyUXA, ( i i ) » 
3t7-f fcitf (i i i) T»j*Wft»3t& 

[0 0 0 8] 
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f&Jxtf, D I LORyXfA [V a I i s a fte ( 1 9 9 5^9^) , S P 1 E 
Conference European Medical Optics 
Week, BiOS Europe "95 (/<;H*n-f\ T'Ofgg 

cd cmfmttffwx) 7^ vims (&?$m icxo. nmr-zbmzn 

[0 0 0 9] 

T^6SISK:*i&e,n*4: LTt. ^S4XM#LTi^ii Sterile 
'fXtt (SS) ^*&tifcSJ^«Fffltoi/-«T^a»K:fiT-rsi:i/^3£:i:T 

COO 1 0] 
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£^T. *S^ttAOTF*fcttLCTF (TIB#!I) «WLT«<Mttlt 
[00 1 1 ] 

d tcgij^ Lav*©?. <9e<ottA-r^fMk«ne-r« c t a^ni***. 

[0 0 12] 

f»t*fiW7^*if- (AOTF) *5.fctf»Jifi«:7-r;l/*- (LCTF) 
420M7^W-B, ^»)J$ D a D £*LTfce>l)\ fn&AWSf/WX 

ffiH©EMT?, *»©»«T«03Mt*»&r4Cfc*<-p**. LfrU A 0 T 
FfccfcO'LC T F«TaBO*j*t**r* : ( i ) HSStlftiHWBH (ftSWK 
fi, A„,ax =2A min ) . c O^JtKHK^Snat^fl&OSttWItt-r^TIB 

±Lw«itf46ai»*: (i i) assssHt, (i i o d 
v) wk&su&. fc^tf (v) aotfw^ ifia^*^fc®^f)?-a-s^ 

[0 0 13] 

(Dictum •t'<T<D]micttrzttmm»ittci5^T. mbskcie 

[0 0 1 4] 
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[0 0 15] 

IWB5. 5 3 9, 5 1 7^feiO*(§im5, 8 3 5, 2 1 4f (C a b i bi) fC 
LT, i £SSt*ni.7b-A^^KW»C / >*<-r^/ci6fC, AO/SABS' 

[0 0 16] 

Tmmv^tcyt^m (OPD) *lJtf£«fcJ:tf|praK:jfeSLT, }$tUggZU 
[0 0 17] 

-r^Ttcte^r. x+^-f-^iao^af^TLfctt, 0 

[0 0 18] 

««««««=F»7-fyl/>-Sfc«:BBl7-r;l/*-KJ:-aTWHSnr, ^fticJ: 
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[0 0 19] 
[0 0 2 0] 

01JxJf, John B. Wei lman (1987), %BSfcJ:t>*;gm<DiIPI 

aaEt^sBftHWtiHtw-, s p i immm. ^75ot, h o skews* 

ft I^X^^-i* (whisk broom) J ©S®r*^*.«. n fc^Jg 
*C»LT»^Sh*tt>tlBtt. n T/m 2 T'fe&„ *H£rfrSfl5, 5 3 9, 5 

[00 21] 

&&T'h%h\ xmmms. 539, 51 7#tE««n*«w»cfieote#a 

T*«\ x*/l/:p-H\ *©gSiBflf8jt>\ .*#&0 P DSEBKtoftS^O^tf 5 
0%T-fe5»igS{ («*tf, E&i&SM (v^;by» , $ ft 7 r 7 U 

T?#ffieSTfe*. =F»iSfeO«* Chamberlain (1979 

) , TjjWJftffiOJFJI, John Wiley and Sons, 1 6H~ 1 
8IfeJ:tf2 6 3M*&M<DC£] (ClEDt^n^ F e 1 1 g e t t ¥Uf# (£ft« 

-> RKK L ft t V -Y X&gffl ( ->^f 2* / ■< X3: ft {4/ W ? y 7 ■> V F y 
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[00 2 2] 

*®&l&%5, 5 3 9, 5 1 7^cfB®?n^%B^Cj;!5, &&bi£ 
[0 0 2 3] 

MfcWKWB-Cfc*. iWJEtt, #BttfflFS&5. 5 3 9, 5 1 7#»c|H«SnSi/ 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 
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[0 0 2 7] 

*a«-r**iinciftttwac^a-e*s ; (n) ajtf-***, a&SDBftw-c 

B^fca/B-rSCfc^T'^-r, *LT#ffiTa&*fcii>ti:fcl:» tfftx-* 

asB<oa^«saa*«a*tnara6at^: *lt (m) mzisrcimmm 

[0 0 2 8] 

tog*, Sift, WCI»4*K*»**»)tflMi<0«ffltt, HflMfc: 

[0 0 2 9] 

SjJL Applied Spectral Imaging Ltd. (Mi 
gdal Haemek, ^X7X;1/) # S P E C T R A C U B E&tfi*Pfl8L 
fco COSPECTRACUBE Btffitt. T^S#3fc«HfflMfcgliKg"3^T 

[0 0 3 0] 

SPECTRACUB E«HS»i, *83£»S4*teffl LT»fei*a«0*aH!fcb* 
mUEftLTESSfsaftW (»fe) tt£KMfr©fc«>fcfli^?>tifc 
£fe#}tW«3!!##K E. Schroeckfi, Science. 273, 49 
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4-4 9 7, 1 9 9 6! V)X^6ftO?fe^«M, Ma r e k Li 
y a n a g effi. Nature Genetics, 31 2H~3 1 5H, 1 9 
9 6 ; SHKttSSSfMK Yuval Garinifi, B i o i m a g i n g, 
4, 6 5H-7 2H, 19 9 6; *S#)t«aS!»«Tk: J:^T«tUStl5ifiij|S* 
WffittH*£ *itt*e?nfc*S{*Stt» Tim Veldman, Chris 
tine Vignon, Evelin Schrock, Janet D. R 
owley&Thomas R i ed, Nature Genetics, 19 
9 7*Mfl, 4 0 6-4 1 0 ;imW«S#«:»f&3ftfc»fe{fc Turid 
Knutsen,Tim Veldman, Hesed Padilla-N 
ash, Evelin Schrock, Morek Liyanage, Th 
omas Ried, Applied Cytogenetics, 23(2) 
, 1 9 9 7, 2 6H-3 2H: SKY%ffl^ft«J)«je»:Siao«l8SiBe^a« 
#K2tr£,#§|£, Michele Shuster,Ulrike Bock 
muhl,Susanne M. Got 1 in. Applied Cytoge 
netics, 23 (2), 1997, 3 31-3 7M#IOC fc] „ 
[00 3 1] 

MBMHUffitt, 0«^lCttBSa:*»ftU- ; »f-ffllBt«fcoTJifT*±i6 
SCfctfT*£S, thOil^ift^KiSf^mifSI, [Ferris ( 
1 9 9 3) (MN) , JAMA, 2 6 9: 1 2 90-1 2 9 1] „ 7*'J*BBH- 

if S L^ffiiJBJg, San Francisco, Cal. : T* U £BH*4^£ 
rt«i&Jlga£HM'hgS£, 7*'J*«?4¥£. i 9 8 9^] „ 
[0 0 3 2] 

, C<0X^>J-->^«Mffl^WT'fe5CtA^^nTl^ [Javittfi 
(1989), Ophthalmology, 9 6:2 5 5-64]. c <Dfilf3? 
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tt, »'JX»S#fcJ:tffi';x^JB#3!)<J:*>Jj!i*W»!:SIB*ti»*a:6tf, 
[0 0 3 3] 

: 7* 'J*8BS*6©#3: L^fri&fB^. San Francisco. Cal 

. : ytvxmm^gftm&nmmmm'm^g. Ttvxfm^g. 198 
9^] o gift. mmommiw&mbmwmc'€t>tiT^z>i}\ cna, rsssw 

•VH^B.mtlcBm*im-t&Cttc&iLrcl3:V [Ferris (1 9 93) ( 
MWD .JAMA. 269: 1290-1] „ 
[0 0 3 4] 

SEfR^ieSfc-rsftiftfc, M3MMIKI& ^Jfoffi. a«?Sjfi^ltiliifcJ:tfJliiSEB 
[0 0 3 5] 

(5 6 0 nm*3j;t/6 4 0 n m) 5rffflLT, H i c k h a mftfilC JCoTgSUC 
jg^Sftft [H i c k h amftb ( 1 9 6 3) . Circulation. 27: 
3 7 5] „ P i t t manttOTu 1 i n g<D=ifig££g^K «fc 
fcfimK Delori (1988). Applied Optics. 27: 
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1113-112 5lCfe^TSStltl^„ 
[0 0 3 6] 

LT. -ttfcttSHK&flilflWbOSffltt, ISfcSPECTRACUB Efitffi<DWffl 
[00 3 7] 

e ^g^-r % ctmsiitii, bbs^k: l^swi* t <b -r. 

[0 0 3 8] 

3„ )16^Stfi*3>lfi-*-Jj:j:*jJMl|!SnfeaflM!Sfcte#-r«Ci: 

te j; # «ng s fc tt«(ii^osfl{ttc « s ft » c s -r s a ^ t ^ 

**B6±-r5CfcWPtS («K«SteJ:tfi&*0Slffl7l-7X, Wi 1 1 i a 
m R. Freeman! Raven press. New York. 19 
9 3^. 1 9W*mmcDCt) o B8JS*^5fcffl*^to-&ftCCD*>«7K:J:% 

TisfjimmtticmKT, sttosiBtwu ^sik'u— f-^sggt (slo) , 

>f-»rSiiB***-J— (LTS) (HH£gteJ:tf}&«©giffl7h7X, 
William R. Freeman H, Raven press. New Y 
o r k, 19 9 3^ 1 9H*#BHOCfc) , fflg^ffyXfA (BSJIfgiS. 
Patrick J. Sain efccfcQ'M arshall E. TylerS, 
Butterworth-Heinemann. 1 9 9 7^, 2 6 91) 

[0 0 3 9] 

. rp;M&W®itl *-Kfc\fctf rHSii«lkj t-Kairog&SMWtt- 
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^IfeitfMOifflTh^ Wi 1 1 lam R. FreemanI, Ra 
ven press. New York, 1 9 93^ 20lfcit/2 1I*# 

rnozt) . 

[00 4 0] 

(D^ffl7F7X, William R. Freema nl. Raven pre 
s s , N e w York, 1 99 3$, 231; Blt§&}£, Patrick J 

.Sain efc<fct>*M arshal 1 E. Tyler g, Butterwor 
t h-He i n ema n n, 1 9 9 7$, 7 1 H~ 7 3 M*&m<D Z t : 

ffPtfUMSO 8/9 4 2, 1 2 2§ (cnti, *W«B**fc:^(*:*^nri/^S*» 

[0 0 4 1 ] 

<fc tfnaa-r s mm^zfttf? ztztbicmmmicz^xmm-stiT^z «tp«* « 

tiTfeD, BljRSO^Hffc«tt/SaBK:«Sft1S«*ffi«t-r4 Pat 
rick J . S a i n e*3<fctfMa rshall E. Tyler IS, But 
terworth-Heinemann, 1997$, 2 6 11-2 6 3 Hfc<fc 
0-2 7 3M~2 7 9l;W«ifeWM©iffl7b7X, Wi 1 1 iam 
R. FreemanI, Raven press. New York, 1993 
$, 2 5H-2 9H) o cnt><DUm£tt>lC, iMfcJs^T»Wr*«*l£fe* 
o»HRF«3a»*ffiffl U Sifli««J:tfjfiiMOGM«BTIIglc-r«. 7;l/*Hri'> 
ifirSBfJffi (FA) li««ifogfc:{»fl£*u -fyFi/r^yyu-yjfti* 

m§zm dec) ii. Myitis, jjajAtf, m*miiiiw%&*w®it?zctic 

ffinTl/^ [Bg^iJ?i, Patrick J.Saine fc<J:r>'M arshal 
I E. Tyler Si, But terworth-Heinemann, 199 
7$, 2641, H7~l2 3 4)o F A fc«fctf I C G (DjgRfffi, ^(CtifeKT'S 
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[0 0 4 2] 

Patrick J. Sain eteiD'Ma r s h a 1 1 E. T y 1 e rS, 
Butterworth-Heinemann, 1 9 9 7^ 2 6 3H:fc«fctf 
Eisner A. E. fftK«fcSW?S, t hflBi£fcfet*£^TtftiEft*©33tii 

f£fL Vision Res. 1996^1,3, 36 (1): 191-205% 

#IOCt) „ 

[0 0 4 3] 

£ c 5 fc felt 5 «§ISt©ifiiW#f iife J: tf flfi©Wfa*iB«{tr 5 fete 2 ti* 
[0 0 4 4] 

[0 0 4 5] 

T'h2>ctizit.<mm2tiTis*). *lt*©,}:5 

tmtmc&m'g?&z> a mwmmcommcn. ^©£?&vxt-a%isjs®/Jn 

<kDffi3XhT©ig^fc:jlLTi'Sfc^3cfc#$g:*iS. Kf8KSftfl:©£& 
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[0 0 4 6] 
CO 0 4 7] 

®m<oftmi®m:?m-* z a. tb<D^m^mm\tis mtmste ti % - c ©# 

ffittTEOXg*^€r : (a) »3tWH«{b««K:ye^«K:»a*nTi/>*«tt 
«B3!»f;WX«*rsIi; (b) ^fcrtLTflHE^WfcJtTIH&L 
, HuSe^f-VWXfe e fcO : ^Wil#{b^tC^oTBlffia^P^T. Biffin© 

£ZS (c) MEHfSO^nJftiCftSftttauaSBiSoiHWiBHCisW 
3tfl^BflMbttll4:H*WK:*ja*n»*. 

[0 0 4 8] 

#ii<*©/i©!?f 1 OJ10»^^®>&Wffi1-§/i460^7 l eW^il^<k73ftA^}i 

«*tiTi»^*««OEfflit*7 f /w^«a« , r*xe: (b) «**«t?H&L 

, MIE^*f , 'WXfeJ:tf»ftWli«{t«fflK:J:?T«*1ft*W'<T, tt#i%© 
3tt<DS!8*' , <* b;i/%$5ig ; (c) 8u8E3l l ©»##BI5£T 
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hfrzmrsxm: (d) mmmicts^T. msmmtsssi<om. fc 
iE^2©gi5»o»7 , ewiti4^wc ) *nc lt. Huia^ i o^tD^yt^m^mm 

[0 0 4 9] 
[0 0 5 0] 

s i 

[0 0 51] 

EKSn«ff£ll*a&&a£fett«ft&25tt«aaic.}:!K c<D75j£{^ 
[0 0 5 2] 

e««tia»*L^*«!nB!actew*&te?5fta«fa(c«fc?), aittaffiT* 

[0 0 5 3] 

seis* n & » * Lt^ttiHgnic * ? & * *«ac * *> . as 1 ©aw*© 
*HWW*a**ai-r*x8tt^ftoBjisKo^TT^fb-r*cfc*«o. 

[0 0 5 4] 

BB® * ft « & g U 'SttHggic few 5 ft te £ 6 * « Hftttc «fc 9 , ft«©B¥tt 

«aB*fffl5-«-**a*«ii«sti*. :<ojati, aoawtfetti^MoMiiiiii 
«s^uiiKiiifii*<o^BWra«tttur«xe«d». (a) ^naaibSE 
■Kjt^wtattsftT^sie^^xtaft-rsck : (b) asjtras 
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f 5 c £ ; ( d ) I0f Btfftfitc fc v vr , fg^j&w $ f z imi&mibm t , SiHifaW 
Sfc«J«l«JftlliBK»»Lr^SlHI«li:*^-r*ci: : (e) HulBffl^O^T'e 

;*5<ktf (f) irt3im«1««*fl!fflLT, J8#OK#Wtt88*ffWffi-r*ci:t 

[0 0 5 5] 

»0«l)Wf«Sh5. CdDttHU. (a) ^«H«{fcS«K3tt*«e«tt« 
ftT^*«*te£ffl?t*7 f /WX ; (b) ioag*^LTl9BBBBffili*3fP!B5 , rte 
fcOJKWiS : fe*tf (c) fHB»*^-r*fti&Oiaflfta^7 ? /W^^*, ft 

■£tifc*ata&riztK.*-3X :*lt3&k. '>a<i:tio<ojiiieKHiai 
lt , * ommimmic w*f* # * c 1 1 * -a tswmf ti* . 

[0 0 5 6] 

iBfE S n * » S L V ^ffiJBSSK tt 5 ft * « 5 ft * «r J: ») , # WiS«f k 

«®«{k«B^e.ft*ap*^aBR*n5. 

[0 0 5 7] 

SB«K?ti^»»t L^Hffi^®cteit?>ft*5$e,ft?»^afc t fe , 3, »Jttfl5H»fl: 

£B(i> JE*7-f/l/j»-a»3WW«fbS«. f^l/-> 3 > (d e c o r r 
elation) B^7-f ;I/*-^»3tWH«{k«B*iJ:tfT»ffH!»JtWia« 
fk»«* ft *»*6aK*ft4W«ll!1!E»3tttH«{k»«-P**o 
[0 0 5 8] 

E««ti*»*Li'>SliaHB»K:feiJ*ft*«6ft*»atJ:»), IS (b) it 



(29) 



¥f% 2002-543863 



i i) TfrffcAWft*, ^©xU^Vh^S-rST^W-v'XxAJcaU 

ftfcf-IvSrJ&SfSci: ; (i i i) ffl*fttf-A*\ ttttJ»xUpt>hOi:^ 

i v) T»tt->XrixOfflBBxu>cyhoio$fctt2-3tU:*aiESfcH:aai 
Stf GSfcU , *©*SS, ^tt->XxAtc<fc04i;/c2O(0T»tttr-A^ 
©7tSSM*iS^©-r'<T{cot,->riRlB#tc^S-r5ct ;fc«fctf (v) EfiSfvW 

[0 0 5 9] 

[0 0 6 0] 

[0 0 61] 

[0 0 6 2] 

EK S ft & t L 1/ "tlWlteK. fc 5 & fc £ 6 & £ £ <? , HJatt&SBH 
[0 0 6 3] 

14. t"f--^-3ISCCD. tfiP2tlfcia*V^~-;/*UV->-CCD, tBfficCD, 
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[0 0 6 4] 

[0 0 6 5] 
[0 0 6 6] 

E«**i-5»*Hr^SIS}BffiK:fcW%afeS&4*WaK:J:»), 18 (c) (i 

» m^o»fi«!H*fieffl-r s wcsfe^* a v e a - * - jas-r 

ft7AcfiJXi»*ttfflLTfT*>tl«. 
[0 0 6 7] 

E««h*»*Lv^tUS»»ft:WJ**l8«64*1««CJ:»), X8 (c) tt 
[0 0 6 8] 

3»*b*^K, -3fy75 K7f->->*? * K'J>iS. 35-f>. x 
[0 0 6 9] 
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C00 7 0] 
[00 71] 

B) tJ^WCftRJtiTt^BKOtfflJtt*^^ X*S0W*e:i: ; (b) iff 

t: (c) «*tf. MEiBJlSO^n^tllcfeSftttlSa^Br^o^JtKHKfe^ 
*8§iSnfc««r1#*Ci: :teJ;t>- (d) ME«*fi!fflLT, JB#©E¥«tttS* 

[0 0 7 2] 
[0 0 7 3] 

C©«£, <if*3©&lijg(cf;i:. fe*ftH:afi«H»*^6ti*imxU^ybo# 

= cogfSfi. (a) ^^WiKiit^E CM^.(f, SSaaH^TtWiaifSfb^E) 
iCTt^Wfc^^nri^Bg^gffl^-r/^x ; (b) ffSJfcfl-LTMEIBffl 
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[0 0 7 4] 

f/^X%IMSIi; (b) *Dg*^LT«JEHffl»*«T!a6U Hufeft 

sre-s^ox^* h/i/*»*x8 ; (c) a«f:f siuEfigiatBBji-r* 

[0 0 7 5] 

(a) «HtWB«l«IICJ^«K»««nT^*WttfflJt*-r^ 
-f^*Jftt-r«ie : (b) ffi^*^UTtOEIBffl«*JtT?!H5L, WEJfc*^ 

^ftcox^ h;^}#5Ii ; fccfctf (c) futS'>&< fct 2 0©Kffl«0^tl 

f f nos**#wes»«*awi-r*»jweH*ajR , *-4ia:*j:tf (d) tuts 

[0 0 7 6] 
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^2 0 0 2-5 4 3 8 6 3 



vmmtiz* c<D?>mt. (a) ^w@^kgg(c^w(cg^snTv^?, 
Bs^ttfflTt^x/^x^^-rsis ; (b) lt ffitzmmmzxT-m 

m<o&wmz.-ti-tz>jt<r>7.^ v>\s*n zim ; (c) ifiiw^^w^^^p 

«7/UJUXA*ffl^Sie:feJ:tf (d) iliiB*tJi3SSnfc«*^li-r5X 
[0 0 7 7] 

>U7. \ (b) ^«^LTtMneiiliM«A-l>»&-rA»(!>Hfill:43J:tf (c 
-fxteJ: KlMMkttiltz: <fcoT Bgffi^^rlS^. MBttOftBXtc #f S ft 

[0 0 7 8] 

[0 0 7 9] 

Hltt. fcSKSflFSgS. 5 3 9, 5 1 7^ (ftft&ffi) KHi£oT#t£Sftfcli 
•ft«»ftt©±»a:«llSB**«ISf *7d » f^T-feSo 
0 2 XJmStmS, 5 3 9, 5 1 7*1 (jtfrSBS) (CfcSBftMttfflrStT 

@3«, a»fnfc»5tEBi*3aH-rafc*©HRGB »*sj:tra) s& 
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0 4a it, SPECTRACUBE ->7.x£> Srffiffi LZm^tltz t h^m<Dft 
H4 bit. ^{4SSi46feJ:t>*^WIiIE^To^cD0 4 a.Ct h£gg<7)# 

@5b(i« %<Dmmtfm4 b^MtA^i^ns^ a 5 a oisi i:h^<dt^ 

06afi, &Big©{£Btf^£nS, 04 aO^>t#^e,^tl5 5o0^g 

06 b(*. ^ffl^Ofit^A^^n^, 04 bC0#7t<£fr&$frftS5O©|$}g 

07 a ~7 f ^wmnuTi^vx^nymttm-c, 
i8afciai8ba, d^^flg©^^^^ 08btc{*, ftxmm 

8frii0r-fe^„ 

0 1 3 a~ 1 3 cT(i, ^ffi'pTiiCte^TfSS^nTC^l/KO^OBS®^ 
ZMlliZntc*^ h/UD7a -; h (13a)tf, *:^}C^oTiJ^$ ftfclB] 

C@jJ|c©x^ ( i 3 b) to&mmmmn*^ f-;Mi3c) fctbtS? 

0 1 4 a ~ 1 4 e mmx^mmik's^tsmm^n R G B <ti, ?SiRG 
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Bit, 6 1 0nraife|{f5 6 4 n m»SWlC\t^D V B 

Bl7li, ill 6©S«©ft«K:fctJ*1»«ORGB»*a|-r. 

01 8a~l 8dtt. ««AOlStti«n«ORGBfll, 6 1 0nm|feW5 
6 4 n mMetflC^^'P k*>giftiWo 

0 1 9 a ~ 1 9 e W\ &rtB£#0&ttlIHtt0R G B®, 6 1 0 n mffifcj: 
tf5 6 4 nmS, 'Vt^a fcr>l&*{fc«a 
i2 0tt, HISA^ Steffi! OMW&nfc SPECTRACUB Etf;l/ S D 2 

■3^Ttt»£ftfclBl£©RGB«*a-r. Sfe7-r>l/*-»i» *fe»St$J:tf* 

JtftfiK: «i » « * s ftjssc * ? t s/ y+Mmftm ctzmizrztbic mm 

®2 Hi, Bi2oo»3t«a!i^6ata*nfcwflEosft*ffl»©a»?*tift 
x-^ fe^D-'Bas^^^fc^^Mij-en/c spectracubekj:^ 
t, *LTt(ffikigi;«a7^;i/*-*iiLTilWEStifei:tKfiefflsnfe)t«i 

mKZX'r-frT'TnZtiT^ZC ticWM-tZC to c*i?>cDSI5#cdx^ h;U 

02 2tt. l20«Bgx^h;H«I^nft, 02 1 ©IBSO&SM*©;* 

02 3 (i, 5 SOnmtcfc^SHZOO^JtftW^eaimsnfcyu-x^ 
02 4tt. 6 5 0 nmic*5^«H2 0OjiHK««te*»6aiffl?nfcyu-X^ 
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BZ5S, H2 0O»Jt«*fiefflLT. «f»JKtttt*nfc7;I/=ruXACJ:t> 

03Oa~3ObH\ 3 (1—3 T*^) MStlSa- if — f V 
?-7i-X^t: 1-B«««: 2 -flW 1 <Dtm*St5<m® ; 3-*©E 

^"cHrX*nW. H«Stlfc-l n (In/In-i ) OftS»)«t«6tl« (* 
fitttt) o SlJfrSttfcd In (In/In— i ) /d A iCjttStfMifl 

03 3 a~3 3 bfi. fflflifl:ai©«^jfiigK43ttSlt3RflaftS«r^-ra. 

03 4 a~3 4 ctt, ^*frT*«Oll«|Jto*K»**WIU»fd«*a^-f 
So 

[0 0 8 0] 
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mm><&mmti5mT'hz, 0 mntcu, *«wa. jtos». m&tszuim 

[0 0 8 1] 
[0 0 8 2] 

[0 0 8 3] 
[0 0 8 4] 

-rfifi^rt^-T. TfEK? etc g&tiBSttT Sic, HB©S£*SP#£fc«:*B 
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[0 0 8 5] 

CO 0 8 6] 
[0 0 8 7] 

tt^cs-p-^Tt^ : ( i ) &m<D&&7 * )if>-%m^ttmmc&irftt> 

i<Ct; (i i) !HlJ)ttS?$/c{i7 p 'JX"A^ffll^»7t^cJ;-pT, »XU 

fe 6 o %, asntctttt 6 o %j.x± , 6 o %~ i o o %oaa&0oM) 

[0 0 8 8] 
[0 0 8 9] 
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±EO!8 (b) (i, mZlf. TE*#fc: (i) ¥ffft«*3R*ffifflLT 
BB©£H*fr&ra«fcA#tt*«i&.6c:i: ; (n) ¥frfcA»3t*, £&©x 

*iti;-A*iBa[S**lRSC«»3Rtjif ; (i v) =F»ffl->XrA©xU 
/>h0 1O$&tt2-3U±«HK£fc(i*i|?.& (ML) . T# 
W">X^AfcJ:!>£i;fc 2 ooTiWtt- ABOjeBaMtHaso-J-^Tlcot^T 

nwncjew* c t (v) B8f/wx4ttffliT«aiaiw>Ko 

ftrfftOS'y^/l'i&BtfflOHKfc LTESLT. f-jHQ^* 
[0 0 9 0] 

snftamsv * u>->'c c d, m&c c Dtjiwiwc- hsyasc c d 

[0 0 91] 
[0 0 9 2] 

ft £©igffl te J: tf#JtttH»f fc£B icttS L T . 6 f fc ffiffl £ 

n*jttt, T^ttTt b— if-) , efejt. 7-r;i>*-«igft 

- *M£, fccfctfiSftlgBBtf/hSt,^ (uy*tf. l E Digit) T*fc3. 

[0 0 9 3] 
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[0 0 9 4] 

±IBXg (c) ©Sana, 0Ua\ TEO«li«2fc:B«Sft*7;I/JyXA 
©i/"-rn^*ffiffl-r«*<©*ST?aj«sn#-5o l*»u »iu«ik 

*5i/>T, Ii(c) tt, 3r£©JSSKH*«ffl-r*jS-»-«©*ft«*ft«f 

LTfrbn*. cn&iifCT, Tie© russ^jj HstcssfcEttsntv*. 
*w*iB»*Tfl!ffl«*rc^*/s» rfe c«fi) j a, nfe, yu-*s* 

[0 0 9 5] 

L^SBWBWcfc^T, ®ffl«©^)t«Wa.' fcJ:0*^©igmi: 
Lt, *HJR©fttt. 've^ntfv, «•<?©-> S*n-A, ©**->*?-•# 

+■9- > h 7 -f i: DV S a p« 7 - > & if ©%S(C J: ^ TB^&tf £ „ 

*©&«, cne>©tis©ffitc© i osfea2r3W±©-&wfflSfc««fi*s , r 

, *n6©Wk (W*tf, ttXfl:, BbkiRft:) jfcffifciijt (mar, **ik, st 
»*<k) »»fc©Jt***-r. 

[0 0 9 6] 

y n tf yiSg, 'n* ?n if >i£iit§§ft] l^Ufc if ©*t*5j¥W^H© b^;l/©ti§S 
tf^SWIS. cttKitK ffl«©f^fc«fctf/£fcttSafi©U^/l/tf;SSn 
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5„ 

[009 7] 

&3 fc 5 £ fc <}; »K c ft £ «tc 5 < & 3 0 

[0 0 9 8] 

fcsa^ftT^s^fcin ( a ) ~ co ^L-ofstifcftfcffiffl-r 
u aiK^njKffi, nodwiu s&Mtt, cMvoaiisss (aids* 

B^Ji, MN& BMKMdfafiu flLtWSlKIMKdUki. dbhtttllttiEM*, ftStf 
[0 0 9 9] 

£RB#*tefc:ft#LT, »rt©H*fct?{IIi&ffl«©-a5) 0»3t«fifaKfl£^T 
ftSfett3ME**L, ?n(c<fc-?T, BIffllSWtfttttfcatftiBSftS. *9HB 

[0 10 0] 
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[0 10 1] 
[0 10 2] 

awe, «jsasfc«ias*^7 (cn^ciassnftto &H©Bgt£i£fflft 

[0 10 3] 
[0 10 4] 

S?3fc, iWii-rsflittJcHaLft^f ( 1 oca*©*"** h/l/Sfc 
[0 10 5] 

stis. c©£te<*. (a) jHtttHWksmot^WKSftt^nTfc^iaoE 

Mff/WX^WSCi : (b) tDGB*^LTMK«B«*JtMa5U 
ajfctcJtriit©^^ Wl/£t#£.c£ ; (c) nutE'>& < £ t 2 

*n^no*a*#««rtW*««i-*«httEH*3WR-r*c4: -.ts^zf (d) 
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[0 10 6] 

mm&mft#7 t *<'fxz&m-&ct : (to ra*ftLTttBiBii*»Tji 

«©ftH*lc*«-S}fc<DX'-<$' h cfc ; (c) jfiiW©^^^®*^^ 
t57;WJXA«ffl^5ci: :fc<kD' (d) ifog;Wi&£ttfc&£ftffl-r£ c 

tiT^*. ^Wf/^Xfi, 5»l6WH«{b«Bi:-f*WK:«iasnS*. 
[0 10 7] 

C©*Btt, (a) ^ftiB«K{b8EB(i:»^(cftffi$nT^ei8ttiEffl^7 ? 
\ (b) fig*^LTMEISBl«*)l£T?i!a6-rfe4i>©BaW»: *5<J:tf (c 

«»at«Eo TW f st, ^nt <t t> HE^n©iiiig©#ftnres&%sr*-« c 

[0 10 8] 

©^n^tttfSftstfjtttftttfcfrrsttftfooBosg i 

tttbt § tc a©#tt«£ttiH«fc2f ffi*flS0t £ ft 3„ *3S9!© c ©Affile J; s ^ 
tttt. TE©75rJixe*^SB'r*ci:k:«fc^Tfift)n4. ^©Igtcfcl^T, 



(44) 



M2002-543863 



GDI 1 <D&ft*>£Ummm 1 ©##K|^bT^SIB2©a»tf*H^fc:&^T 
[0 10 9] 

2 o©JlttMMJ|£ £0M81IJKd*. HI 1 (O^immsSsL^is a ZfM&mik 
[0 110] 

»*U^aBK«KJ:t), C©#ffitt, M 1 ©»#KBiabfc*Mfi« fcfe^T 
[0111] 

[0 112] 

?p»(c, *f€0^{c<J; 0, «*OK*aW«*IMli , *-**ffiS < «««ti*. C© 

§t©S8Silfag $ ftttil«l«lfll*0»3eW»««', ( a ) imWB»fcS«»c Jt* 
Wt««SftTi^«ifflttffl**7 ? /<'i'^*a«-i-*ci: : (b) «*flT?SB5 

lctt?2>X<DmffiX<*?\-}l*ttm?Z>c£ ; (c) tf9Mifii*$ftttliU8Rifil* 

ct ; (d) WE#3t«K«:itt'T, MMifiiVS /h»BH«UMifii« , «BlJfaS*fc 
tt«8»Mifii«KI)l»LTU^*«lti:*WIJE-r*ci: : (e) filKI§t«©#ftW«f 
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[0 113] 
CO 1 1 4] 

*tJtr*3eox'<* hsi/ftttscfc ; iWEBJiso^n^nt&sfcttgfia** 

fc»««Jt*-*Ei:fc:j:-3T:*l/tSSfc. ilfitlMLT, *©l**{tttlS 
[0 115] 

*«c . ±k©bmb t ~mc *j$w*mfrsir z -Hzwmmsmwim * n « . 

[0 116] 

0 1 tt, *S#?Fig5. 5 3 9, 5 1 7?fcMCT?ftfcftfT^©Mkfl5Mrr 

*ft»)tt»»ft (SIK^LT^4 nm~l 4 n m) *S«fctf£H#jl?fc (&3 
0/M (im, fc£U M«8iJ8aSfcttj|(J^it^OSJ»fi*T*S) ££LT 
^4©T», XftWOJsmttmfttZ C t left LT#«fc »a-p« 5 J: 5 £«# 4 

[0 1 17] 



(46) 
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^^nattsss (opd) <£i$,mm£rzi±Tm\ : fa -y?2 e^o^s 

[0 118] 

OPD£riUg>S$fcC*=Fi$it2 4T«, =F)$ftOtil^{^tti§§TH'2 6fciR 
[0 119] 

■t^Tvmmzmztctbic. mm(o±mmicD^rmmic^^n^ a Sot, 

[0 12 0] 

*B#ffFfg5, 5 3 9, 5 1 7^£J:S8Btt3fttK:tt*fc*ffiT^*-SC 
ttfflStl*?»tm, *H»ttm5. 5 3 9, 5 1 7 

[0121] 

ffiot, #BttfflF£5. 5 3 9, 5 1 7^fc£<?, ftfc> !> 9 £S * >f 7© 

A£gltT, e-A* 2 0©ftgg{C#fiJt£ tf-AX7°U -y *-tttsU*fr 
WimMt: (i i i) 0PDtfAWr*tt«*OAI*ftKJ:-3TaE{fr*. 

fflStifc^lM (*©H1 4 tc?e.ClB«?nT^«J:3«:4 



(47) 
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[0 12 2] 

m 2 it , o p d #AU"3" 5 m%m<D xm t * rsft-r s -r s 
. *m®Hf%s. 539, 5 1 7f%icft-3T®#.iLTc>tircwmtft96mmzm 
its. ^tcWLT/h^^ftaT'T^ttfciiA-rse-Aa, coasts 

[0 12 3] 

BZOTifffc^^T, ^TOH*KfeW5ili3 0*»e.Ott«fitt-r^T. 
^W*«7t->7.xA3 IfcioTTOfcSilfc*. i««ftX*t+-3 2T 

4fC, *^TSB2 0fi*«|3 5*cS»), Ctlfc J: *>3fctt. f-AX/ij7?-3 
3^3113, *V^lfiaiU>X3 6*iloT. &£H§§3 7 (09* W\ CCD) <D7 
H'fc:£*«fc5KKS*iS. COIf-Afi, 3 3K«fc^,T, ^^«2 0SIM 

[0 12 4] 

1 @©j£S#*?7Lfcfc£, -r^TcOli^fi-r^TOOPDfC^^TiffJ^^n 
ftg (8) ©t-Att, t?-A*:/'J-y*-3 3©ffS, *OBJr**J:tfft« 

[0 12 5] 

U2©ffMfCte^T, (0 2 T'« 0 = 4 5° ) T'tT- AX^'J 2-(C 

X»-rsjt«tt, oPD = 0T*T#ff-*il9ffitt. -73. -8Wiftftg0-e-e 

AS4-ra}ttati. TE<DSK«fcoT4it6n5 0PD*S* : 
[ftl] 
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OPD(A6,',") " /[(n 2 -sin 2 (£f6)) 0 - 5 - (n 2 -sin 2 05-6)) 0 - 5 + 2sin^sin6] (1) 

[0 12 6] 

x^criBwaTiwstfSBn, cnaffi«s*»<ckK:tsia*, <t diesis 

»J«©#^l!M6fcBHrrsSI3i«*0 P DtffcSSft*. Sl*l?SPI<D*£ «fc 
<fc t), S/Xyi»«««t*3frr*«BJMHcJ:-3Tft»6n*0 P DIBPIitfifcS* 

ns„ mmaz. v-y-rv >inm ic h a mb e r i a i n c 1 9 1 9) , =p 

Officii. John Wiley and Sons, 5 31-5 51% 
#fig<E>Cfc] C<00PDH8IHtt, ->^-r A«««fi**-r*«SKgO 1 

[0 12 7] 

fh^oOPDfcWSOffiK-rs. Cttfi, =F8M»K:jejBlia*#*atrf:ii^«!i 
U xU^>ht«}:-3TJEH* < »i65ftftOPDti:^b^iSSSftH:t*lJ:t)fe 

^s^&soti^, asfiw-entcfiT-rs. $h£si»& (mtf) 

[0 12 8] 

fcT, *BtifFft5. 5 3 9. 5 1 7^ICMS2hfc»Bfcfl^Tffl*£T 



(49) 
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i 3 &H®{t#ttfKi S fc, tt«0«F^»IBI t SSBrt ©»iB*t iota 
If SnS^TOttttttftJ: 0 <fc < fijffl U ffoT±EtRBShT^4i5K 

if *fr€rj£«H©affl t feu>Tffiffl-r s c t 

[0 12 9] 

±iB»C-l-S^tlTt^«J;3tc, *S1#tfMf5, 5 3 9, 5 1 7#KB8^Snft 
mXZ'&^rmmtftmrhK Applied Spectral Imagi 
ng Ltd. (Industrial Park, Migdal Haeme 
k, ^X5i*)-tJ:r}TWI2hft. *Mt*T'«SPECTRA 
CUBEi:LT^n5„ 
[0 13 0] 

H««»C&g£J&i;T««3ftS SPECTRACUBE ^XfAli, 
©»fe»»Sffi*^ffr*ft«>(!:ffifflSn«. SPECTRACUBE ->Xfi» 

So 

[0131] 

ftff&ffi© SPECTRACUBE ->Xf Att. ^BI«»c)B«ftStlfc»)t-r 
[0 13 2] 

ftff&ffi© SPECTRACUBE i/XrAB, srawn:!Bas<bsnfc»3ie-r 

SftOX-^ r-;U£$iJ£U *LT*©&©ffiTC*S«fctf#*T©fc&fc:**y-K: 
fi#-r«SHtt, 7-r;U*- («*tf. ^f^HsI^/U^- (AOTF) £ 
fctiffiBBW?*;!/*- (LCTF) ) fc«fci;»»xu^>h (tHAtf. Bfftt 
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>U7.%tzl$&>VsYmk : T>U7, (0IR{f, Speicher R. M. . B 
a 1 1 a r d S. G. feitfWa r d CD. (19 9 6)), 
F I SHCtSt h^fei*C0^»*f, Nature Genetics, 12 
: 3 6 8-3 7 5 iC&lfZfflmc'ft^fcT/U 7.) «rS#, £«Sfc;£tl*#ttx 

[0 13 3] 

[Si] 



FFTiUM : 



3 0/M urn (M=««fl*fcrt:Wiii*^*«)*««*) 
1 5/M; P * — 

205U/^^ (ffl^iaas i o o * y s>-c4>5»^ st» 

4 0 0 nm~ 1 0 0 0 n m 

4 0 0nmlIloV^T4nm (8 0 0 nmiCfcV^T 1 6 nm) 

5f£~5 0t!\ M#jfr{i2 5^ 

2 0g>-~18 0tJ\ ft§U$i^tt:6 0fc!> 



[0 13 4] 

±ieK"SRSftTl^*J:3fc:, SPECTRACUBE->XfMl $Rt£. 
[0 13 5] 
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[0 13 6] 

a»88*<*B«fff|FS 5 . 5 3 9, 5 1 7^fcffi«SnTl30. +fx + 

•y ^TSfrfHcScK WffltmmtfA p p 1 i e d Spectral Imag 
i n g Ltd. K.J: oTHSffcStt, SPECTRACUBE (g&jgHO * 
r/bSD200 fcitftf* S D 3 0 0 t LTK3SSftTl">*. SPECTRA 
CUB Efe^O%^<^©^C0^iS^|aitt-§^<(0ftb© : PKT^CO3^£0Rg 

* mum? $ ft it 7 y x a T-^fiicr § c t tc g-ss < * y a if <om © * -r t> e> 

S L * ( 7- U xsailittfcft** 7 -r ;1/ * - iWfift S ft tt lslSrf&?# Jfcffi (c 
MLT, R. J. Bell, 7- DxggSttftffiAPl Academi c Pr 
ess. 19 7 2^, 23M-25M; fcitfj . Chamber I a i n, T 
'&ftXfc<DlWM. John Wi ley&Sons, 19 7 9^, 30 51-3 

[0 13 7] 

%l<Dm&mm7-V^mWkftft&lWmit~>X7-L.b\ B i o R a d L a b o 
rator i estiOSTI NGRAY6000 (OSSST'I^Snt V'S 0 
Cl<D->7,-rA{i. E.Neil Lewis fit Analytical Che 
mistry, 16 7 #1 1 9§ (1995^10^1 B), 3377 M~ 33 
8 litis r#^«USii7U'f«lHB*«ffl-r*7-'Ji*ift»}tffilcJ:*B 
»{tj £E«2*ltV*. *Offl«#ia¥Wiafflj!)^ Linda H. K i d d 
e rflb, S P I EH^iS, 13 2 5 7#, 1 7 8H~ 1 8 mm¥<D 
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[0 13 8] 

ffico £ >C roKJMlfiliWtWiiflWkail^BWflFJB 5, 719, 0 2 4 ^(C 
"Oi&jA £ ft, * L T J£V ^ihtKHOfi^kr 3 b U- f 3 y 7 w ^ 9 - tiBf 
[0 13 9] 

*S#ffFffl$llfI0 8/9 17, 2 13^ Cn«, t^ctfwStl 
[0 14 0] 

*BWrflFttiKS0 9/l 4 3, 9 6 4^(1 9 9 8*P8^ 3 0 BtU«, Ctltt 
[0141] 

Cft&OSfflSMItfttWilfMI^Wi-r^T, *B^ffFtHilff!0 8/9 4 2, 
1 2 2-. c ?fe < i;O"|Bj^0 9/ 1 4 3, 9 6 4^(CBBfffi?nT^?.d;d{C, IS)SA^ 

[0 14 2] 



(53) 



#S20 0 2-5 4 3 863 



[0 14 3] 

^ftlOf^tfeV^Tfe. *BBfS*ff$fc»fc, SPECTRACUBE->X 
xAfclgJS*.*^ (Zeis stt©*x;UR C-3 1 0) <DC C Dst?— Mc$!3 

[0 14 4] 

a. 

Vn-OT-Z I (x .y . A )©H*7aEMT**. 
[0 14 5] 

[0 14 6] 

in (19 8 9) . TiffiVMWmOMM* Prentice-Hall I 
nternational DiiU^tlTl^J; <*0?>ftf;1I 

a - 7) fc fctf * ftftflHH fc BttfblR IB t *ffl*£fr-e* c t ©«£c ft W 



(54) 
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[0 14 7] 
[0 l 4 8] 

aKCJtffULT^i^l/- (SfcttffiiOfi) M-Mk (-f&fcl3, mW£?v 
T) *fcft6-T. S*PX^* Ml^Blfl©*^* h>H:©Sltttt*=i:/i;jx- 

(-rftfc-fe, m.W£*vv>?) *-*77U:fuxA«<ttrt-*. 

[0 14 9] 
[0 15 0] 

[0151] 

a^*tl«ffil©&H«AV iftfl©gj£x^ h;l/©t,^-rn*>fcgtSftlLTU^5 
t LTH3R*5MSW*C tKffiotI45i?iSfl)S«ftT«feSh5. 
[0 15 2] 

#*Tt4^»mcS^<#M*7;l/:JyXA N »BfW*»Jt*« 
t5j:tfBIS-rSil}Rffl©SHWtB§B©M?3*$tt7;l/^'JXA*j8ffl-rscfct 



(55) 
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[0 15 3] 

7,^\~)V^=L-zr (fSfr-iS, I(x.y.A)) %if<0ffi*O=^7C (3D) 

SftM (x.y.z) . 0tJ*ff, s^^afc^^T^^n 

£>S®JB#;x-£D(x .y ,z)t&E<r)2u7-znm<r)Z-l-7£i l tm-&*). Kit 

iis©ifiig lc fc^Tfr tonsfl & ©SIB W*fF©» 6 *i« * h ;l/*aw 46 
[0 15 4] 

Oi^4*^7«CCD7WOMi5I (0Rtf, 4 00nm~7 60nm) 

CD**7«tt, Tf5©<£?lc, »Jt«lli:}9ofc«»%tT^CfcK«toT3D» 
ftftx- £ ^- xfr n > tf a - 2 -mmt £> £ t #T* £ £>« 
[»2] 
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gray_ scale(x,y) = Jw(A) • 7(z,y, X)dX (2) 
u 

[0 15 5] 

t2icm*om&&*i>rctt-Mmr S tomfo ; §m%LT*3!>Zo corns, -t^t 
(r) . m (o teitfw (b) ©3«ijasiS8Ha»c*ti^ti*ris-r*3oos 

^SSPfiliaiS iwr (A), w g (A), wb (A)} *JS^T5£ (2) «wr*c 

Sft*K»o**ifcaewa»e«*a^-r« c 1 «> s fcprcitM&So 0 3 «, 

rtSPj fc#*r*#**l»»rc**J:3K: (wr (A), w g (A), wb (A)} % 

[0 15 6] 

b. jSSIB 

jsasa. mmmic-o^TfitotizmmtL-c&mznz crat>-6, -fit 
bin** c<D*^7cD$ti?i<D¥fj£.<Dig%te, &mmamsuc%8i**irzct 

[0 1 5 7] 

#©8>fiBSiSt » lT&t>*>» n#7t©-<0h;UVi (A); A<E[A 

ctm§ : 
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[S3] 

[0 15 8] 

[&4] 

f r 2W = g(^l(A));/e[l,n^e[A 1 ,A n ] (4) 

WcU N<n„ 
[0 15 9] 

[0 16 0] 

Jt¥8£tt, SilX-^ 0 = •yi' 

casj 

OD^ = - -**v» «W (5) 

tresn*. io(A)ti, en 0D^gtwsn-si5ii;7.-?^h;i/* 

a-^rtoii**^ : ( i i ) B'j©*a-7rt©w£-rsjij|{*i6 ; ^i^t ( i 



(58) 
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i i) ^-f^'j-t****;*^* ww&awsn*. 

[0 16 1] 

flj . rta^aj , r»«aAj <D&mm*t>7jk?cticw 

[0 16 2] 

$ 6ft*«ata, ««*is}giig^»«f*«$sn* : mif, ( i ) 4nw, xs 
, sio+a-^csx^^h/i/^a^nftx^h^toa, a, its 

[0 16 3] 

*©J:5ft»8&&H\ HSR©*'** Wl/, Sfett»$U<tt/W* 

[0 16 4] 
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[0 16 5] 

c. ma-towm&tm 

JSffl-T 5 C i: E «fc o T, fijffl nlfiEft iB*f tf 1 - * £ £ 6 K «t *> £i*4>& 5 ~f5'&~Q 

mm-tzct&zrz. mmicfoVTnjmT&z,, ma-^mftmtt. mm 

[0 16 6] 

X-?^h;l/^L, k{I©-b;b£-f;/(7) 1 ofctj-t^-TSo kfI©-t;l/*-f':7* 

HUt^ *©X^* h;l4c'#oT, k+lf@©^5X ( k<I<D-tr;l/*^:/+/"5-y 
©^rti*»CH-r*i:LT4HJIf*cfc ; (i O «*«4&-fe 

tf (i i i) £*5X#»4*4iittx*;V*-*|£fdLT\ »J6t**7^lc 

[0 16 7] 



(60) 
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k+ 1 «0«Ot^ti*i»fcM»)aT6tl«*l*«*ftll|-r*fti6Kfft)n*. 
SS5-fe;l/*^:/©&ttfS)fcX^ Ml/tf, s i (A): i = 1 ,2 ,• • • ,k, 
A e [ A i .An ]T*«5i:»je.nTv^ci:, ^LT&BI?I (x .y) tefcttSifJ 
^?W;X^FM<s,., (A), A€[A i ,An]T'S§Ct^imil 

[0 16 8] 

IH«D«fc 5 tc**ns : 
[&6] 

e/= W-flW/ (6) 

5£*» Rj ti, <t!l*J©££ [liHt (x ,y 

) ] TffiOS* (37) *«JflLT. k+lflC*7^0^ftUPtiMIS 

nt#s : 

[«7] 

t^t©iG[l,k]ilo^t, e 2 i>g|{iX-fc5^ : 

,&(x, y)e^7^k + 1, (7) 
e 2 i<BHfi-efc'9, min[e 2 .]=e 2 „t?fcS^ : 

[0 1 6 9] 

±Eoigi ifciifiii i i (»o-by^>Kkfe«ktf¥^* 
JtSSffiOH-K) ti, ^6*5cfct/^7{cfE«g^n^7;l/rf'JXAiC^^T^^ti 

[0 17 0] 



(61) 
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KX'ti'hjVsi (A) ; i = 1 ,2 . • • • .k<Dmj&G£tLT&R*SCtH 
C<0«3\ T3EOS*0P<«a^^h;l/C= [ci.cz.---.ck] 

[»8] 

F=min £(s(X)-s(X)) 2 (8) 
XeR x 



d F/d ci -0 ( i = 1 ,2 . • • • .k) lC-D^xm< (-Tftto-B, F£g'> 
[»9] 

C=A-*B (9) 

mi o] 

J (10) 

[Si l ] 

Lie *' J, m,n«l,2,...,* (11) 

[0171] 



(62) 
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[0 17 2] 

«Mt«lc#«E^S»»*«, i&SSifi, {fc¥ft&#f 

[0 17 3] 

BKPUVC: tCO^Ttt. Marten s^tfNa e s (1 9 8 9) , ^ 
tM (John Wi ley&Sons, $1) ; feiW'E s b e n s e nffi 
SI ( 1 9 9 4) . &%WL#m-mm. CAMOtUOa^a-^-JStT 
;Pft*J*tf*©«7Btt«*IM#>ff-f K (Trondhe im, /;l^X-) tf# 

[0 17 4] 

«^T, *IC, MAi ( i = 1 , • • • ,N) K*5tt%«©BSR©B$EM:, * 
SO«§StlO)tf§«EtSO?, CftS©^* h qfTNMOfrJUB' 
[ftl 2] 

& s # * 

b« = m m m. . . (i2) 



[0 17 5] 



(63) 

[Si 3] 

U v „-ZB'.. v ;/ = 7 N (13) 

£i§£tt. *LT9J<OiQ8ftfT5>JBtfTEO«fc5te:S«Sn* : 

St s # 

• ■ • 

b = lit 




[0 17 6] 

^tStfi^JCtf, ^JBfCO^T^^tl^. : NxNSSOC = B T • B„ C 
ttttftffc^fU Hl/fcitfgtfUttf. C • V i = M i • V i tCi^TH 

[0 17 7] 

«B V i ( i = 1 , • • • . N) (£, B3SSS«|SOgjR'\0»5t«©aKT**»), 
[0 17 8] 
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[0 17 9] 

mfezfiofctbic =rmmftxmmtmm&, ^^tfttetfT^^o 

LT^O&HiigOX-'^ Y)\sttfrW?%tz&^&mH*\Z>7)\< rJ'J XAO^frS: 
fefte>-f„ 

[0 l 8 0] 

mmctt, *S®fFlff5. 5 3 9, 5 l 7^tP^£ftft£|B£:i£fflL&tfe> 
[0 l 8 l ] 

Ctlli, 4MttflWi»fl:««, Schroecki(l 9 9 6), l-&fettO£ 
fe#7fcfM&3l!##K Science, 273:494-4 9 7 JCllfljSStrTVS 

£<©afflfcfe^T£BfcM5T«3:S. LfrU fl&oaUfl-ptt, ft< 
[0 18 2] 

»± l t i/ ^ I ^wm%<r>ft%m:mf£$ s ^ < ok* « t , a& w& 
ssmfc «t iswhstzttytrnT- $ * * «#tc y-rxo^i * * t, ft e t 

. * 0* 3 7 .< * * -38 * fc tt @»f «?S<0»3tttlS«ftSB L T 
[0 18 3] 



< 65 > " ^2 0 0 2-5 4 3 8 6 3 

[0 18 4] 

@^fftU^PCT/US 9 7/0 8 153 (1 9 9 7*P5J3 1 2 BttiM '• C 
tilt. *W»«*fc^3!)^^nT0>5^<DJ:3fc##i:LTffl*iiStlS) fc 

[0 18 5] 

*a«f«FS5, 5 3 9. 5 1 7^fe«ti;ftk©?Jfif% [«itf, ( i ) S c h r 

0 e c kfH ( 1 9 9 6) , t HftfeflHO^e#3fcWSS!»«f» Science, 

2 7 3 : 4 9 4-4 9 7 ; ( i i ) M a 1 i kflfi ( 1 9 9 6) , Jgffiftffl&^lc 
n+*7-Vxam3m*fNtllU J. of Microscopy, 182: 

13 3-14 0: (i i i) Ma 1 i kteiO'Di sh i (19 9 5), ^/ 
-v®j»cDALA«fl-PDT : *f«a^WH«{k->XxAt«feoT»«S*lft 

ff3femasVZ®miS£lfttiWl\ V, 1 9 9 5^2^40-50, San Jo 
e s, CA, SPIE, I2 3 9 2t, 1 521- 1 581; (iii)Mal 

1 kfte (i 994) , ftnm*mmtm*&t>ttmm*ftwmmt-%m 
mztttzmm. ±^m.mc^^mm^ummmm<ommm. 1 9 9 

4*P9^8B~9 0, Li 1 1 e, 7^>X, SPIE, ^2 3 2 9§, 180 
H~l 841; (iv)Mal Iktt(l 996). 1 ®<D * ? S --?MMlc& 
'J >07-Ux^^fi^ftfc<ttf»7t&t)li^ft, Phot 
ochemistry and photobiology, 63:608— 6 
1 4 '. te«fcl>* (v) Soenksenl(1 996), Hm<0^y hffiKfctf-g, 

9 9 6^1^290-300, San Jose, CA, SPIE, S2 6 7 9 

1 8 2M~i 8 9M] (c«, ftmmmtT/UKts&xsftffifimmt-ftm 



CO 1 8 6] 

*a»7U-r©*<flDSM«bft7b-A*6#6*l*, <*WS7H'©*l*fti 
§§7 U- A« J: t/-r^T©^tb§§x y h ft> 6 ©->^;WiE»3ft, nttlc 

[0 18 7] 

>h (am) *K»a2o©»tjif-Ara±©)tBS (opd) a, rauc^ra 

*©»SH*K3«-*JH«I (OPD) ©Hiai:LT©Jt©3Sfi-ei6S=F»«k 
BBtt— 3£"P*D, OPD(*=F»ft©ftftBKi£#JU OP Dtf V^l/fcUWBffiftf 
[0 18 8] 

7-yxs»^3tJ*©«fc<»i5nfc3S(S»c«fc«?, ctD^mmcommmm^n 

5S^7-'Jx«liaO, 7.^^h;l/ (-r*to-&J B3Hfr SHIRK: * 

t>T»*t3n*ifes«©tt©3SK) *Mse»n*. 

[0 18 9] 

^(CLTft46e»tl/c ; F^ff©-r^T(C7-Ux^^iiffl-rSCi;{c c t-DT, X 
[0 19 0] 

*HMS»F»5. 5 3 9, 5 1 7^Kt4, ttl^ntioTWftMiOiWfcfllffai 
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[0191] 
[0 19 2] 

09*.tf» John ChamberlainlCi^r^MSCIlJ (J 
o h n Wi ley&Sons, 1 9 7 9^ 2 1 71, S8. 1 afcJ;i>'S8 
. 1 b) £*5^T!H$£ttTl/->5«i:3{c, v-C^yl/yyfittt'fi, OPDfiT 

[Si 5] 

(15) OPD a = OPDxcosa 

[0 19 3] 

Si 5lC<fc9, «F^<OH*Kj«-«OPDtt#ttttJt««/h*0^. fgRU Si 
5{CteV>T. alW^%ftff*t), ft-pT, 31 (cosa) tt. a 2 © J: 3 K KD 

[0 19 4] 

ft*"*, fftto^, *B1$«FS5. 5 3 9. 5 1 7§OSBl 3«OS3 1 CSS 
ft T I ^-5 J: 5 fc, (7j<¥7T"f6]fC fctf 5 m®fp,i>fr q> ©ftJSf 3 ®^<DS6giC>gK 
\z m L t,\) *¥#Gllc tett * 7tS© AMft © JSfg £ JtflflWK: gftf 5 „ 
[0 19 5] 

comma. =Fmm^^mmitmm(om'&. 2o©Mga«jR**t* 0 

[0 19 6] 

SB IK. jfegtf&TLfcfcflc, 7-Ux^7;l/3UXAicj;oTX^^h 
fcttiffl7U-AfC-O^Tfffcfct:mtf4&>S:l,\, Cft«, (i) £J0£>C 
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[0 19 7] 

SUi&a«fefrtU 4^I^ArtKfctta#H*©£IR©OPDtt, ttMbtfttlkl 

« (rgb) BnacioT^sn**!^ (i) flu*. »£B»©aaiBHttB« 

ftjW&MlTV^ftftKWfflCftO, ^bT (i i) WM-StlfcX'<9 h)UA 
s mm<ox^ FM*Sf, cti&ox^* hiWt, 7 

[0 19 8] 
[0 19 9] 

09*. »±LTV*«ft*oaSttTEOII!*««r. 
[0 2 0 0] 

[0 2 0 1] 

2#g(C, CCDK«J:t>T»il«lloa«Lft7U-A*8l1iU « 

EFL&tffc, WMI«OOPD(B-P3t*«ft*. 
[0 2 0 2] 

(01J*tf. V7h7x7(Cj:^T) S£5lJ£ttS. 
[0 2 0 3] 



lK^*»©«fc<Sl6ftfcSMaSl6 (Chamberlain (1 9 7 9) , T 
WWifkVWM. John Wi ley&Sons, 131 mm$*&m<DC t 

[0 2 0 4] 

K*3*?>n3 (Chamberlain (1 9 7 9), T»»3tftOJSa, J 
ohn Wi ley & Sons, 1 3 1 jfWK*#Bg©C t) „ 
[0 2 0 5] 

[0 2 0 6] 

-f&t-^. opd, ssoassT&saa&o (o=i/a) ictt*&m>'*7X 

[0 2 0 7] 

KS7-i;x^»7;U=rijXAtttt}|«ia*^1irfc*fi(::jS<-r** t » OPD 
[0 2 0 8] 
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[0 2 10] 

[0 2 1 1 ] 
[0 2 12] 

#L&tfP>, CCD7U-AfcraWLT-£»fiTj£3?tl*o LfrU ±C© 

ifetraffioniwfcttaiK:, «*m<oa«jofe«>K, »&ft*oPDB«\ *jtft 

£LTti$U#£>„ Ltilit(c%51^A$S (ens, 65f-*^6f 
[0 2 13] 

3#@(c, ^<t)t-£«, ffcD-r^Tcoia^tcw-r^^ffoiagttc emu 

, 77 hyxJfC^T) B5UStl3. UpU C©t§£, 7 
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ftl\ C©.fc5KLT, #7U-ZxrtO-r^TOH*KJ«-*l6IRfir)OPD*M 

TiBfcfc^TS £ lew L < KWSttS. 
[0 2 14] 

WfE©x- * m^T*fe 5 WtOf*- * tfftji £ ti# 5 «fc 5 »c r- * *iE8MW 5 
[0 2 15] 

tt»-r*fc«>K:«»«ft7-yx3g»r;i/^yXAi:i:tK:ffifflsn*. ctuc 

ftopDfi*itdw-*fc»K«iB*ti. *©7-yxfflj»*itjrj-*fc»teia[ja 

fflfcitflSBr***-*. a*ttl**©#tt**^*«. «BtJ:-3TWl3WIXS 
[0 2 16] 

6#ifc, &HRfcft-r«ttXft (^»g|5teJ:tf«Sg|5) ©7-yxsafttf, 

±12© 5 # g ©ig© t, t vfi*3titzmmi<omsacmF l t , e& w& 7 - y 

xS»7;l/=fyXASfc«iB5jS7-'JxS»7;l/^yXA* ; Fi!l»«©*n j etit 
[0 2 17] 

<r&bl3, OPD, K»o(c»-r*«S/<7^-*-Oll«Lft«Ko»,^TSIS 
[0 2 18] 

^7 Mi/twrsaftii: LTa^w^f h7i/*3>tri-*-jaa-rs»^w 
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XmoSZKZmMlc-D^Tlts Chamberlain (1 9 7 9), 
ft&omm (John Wiley&Sons, Cfttt, #I!l§«*tCfc^T£ 

[0 2 19] 

Chamberlain ( 1 9 7 9) <DWi 2 *, fg 4 fg 5 *teJ:tfai 6JS 
©l>< o*»oadi*hft»»lctt, 7-Ux«J«if|!OTBO»«3J:tfBBW 
StftW^IBtKStiTV^So Hftf (k)kt©7-';xJ»F (x)fcOffl07-'J 
xSJ»OB8«^3 HCf^tlT^S. JSSWCtt, f (k)*J:tfF(x)(4*0 

ttBtiTVVB. 7-'Jxa»lt, 5 5WcjR*ttTVV5«fc3te|lBBft 

M%i&&T5mmm.1ffiE1*G. 7 Ii5~ 6. 1 1 OTciRStrr^*. itiz, 
[0 2 2 0] 

±etfaR«+ift*j*o*3istt^< ommjs&T'Mfcismzcttf 
. mmmiczKiwmztiZo enforces© io*™^-*-. 

[0 2 21] 

*fc&.& h;U©jfe^cBiLTBtf«f*KffiH-r«7b-A*a 
JRt5CitfA0»iU'. fcT, S?p7b-A^K-r?»Cfc{Cct^T, $J 
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[0 2 2 2] 

So 

[0 2 2 3] 

. C0/<jr->«<iUEtc43ir^T«^(i:4:«ffiBT«« a ante 

*KitlT^«. aiB»ttKfc»Ot>fft»4«ftK:j:»), 

.Anil K. Jain (1989, TiS5t)lffi&9im(DS&, P r e n t i 
c e — Hal International and system scie 
nces science, 40 0H~4 0 2W*&m<D£ t) „ LfrU ^ft 

[0 2 2 4] 
[0 2 2 5] 

[0 2 2 6] 
[0 2 2 7] 
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[0 2 2 8] 

«H!-r*Ci:*^«KHIU::4* 0 
[0 2 2 9] 

[0 2 3 0] 

mo) SilROO P Dtltf h&tt GBtH©«fi©gfiSS© 1/2) * D 

[0 2 3 1] 

f. 

[0 2 3 2] 

s. ci<o*&, TiWftw*i*tt"P*ntf, toffies***?*-***, s 

[0 2 3 3] 
[0 2 3 4] 

=F»WO^Stf 2®Sftf4 3lHl«S0ii«ti, to*, ?<0r-W> 
1 @0^T?W£?nfcfr©J:3fc«i£*-tf 5*1*. fct, 1 COO P Dtfj£ 

(5v^AftM&©*Sfc»i) #tet *„ 
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[0 2 3 5] 

^-rs^atc. «ns«jte*i*©Ht)*iBiis-r5ci:*sMi-r*. c<o^oiclx 

. a»tt7U-A©a!liBffiHi*«>K»B*atf-r^T?i60, 
[0 2 3 6] 

[0 2 3 7] 

Tfa®ct*ESUL&tttt(f& (i) Jb*ffiK*jo^THM*« 

{£oJ;5fCl&<*f*%k *3J:t>' (i i) ^©ggtfO^Ttf^Ofgttfc^tf+M 
X*«oTl^*#, »»IBIOffl»W4ffill*^IHIT«fkU»*J:3k:. &3Efc 

o s&k, ss*»*ia#K:o^Tatasnft«^. ***** 

[0 2 3 8] 

ti»*Cfc(4W6*«T*S. ^rhOWGfcfe^Tfc. gBOffi»K:»LTiS3SE 

»e«ficjBtt*wt*-a-T, bh^sm*, *©» N mefrcffl 
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[0 2 3 9] 

(1986). Perley, Schwa bfe^l/B r i d I e, BiZ*^* 
*^#fflBHX UjI*-K 7 2H, G r e e n b a n k, W. V i r g 

i n i a*#BB©Ci:) o C©*£\ ffl^O P D«B»C7*-*««H*t>T, Ctl 

k± a<,^js©»a*H»c-rs*#a5fet)« t «^fiK»%asti5„ 

CO 2 4 0] 

*RaM©»i*a:i?©fci&-efc*. e«ai*:*^aj*^©««wa#a (ixtf« 

»±2tffc«^-es*, jfii«*<jfiiSrt*«aiLTV''« i:^5***#^K: J: 5, 
[0 2 41] 

xmamms, 539, 51 7^c«^5nTv^ i^ft^ttai^WH* 

T^i»/-£4tT'^<» H^kS®^t/cC,-rH^kt«$8©fcAfc, Mffi£jfil«*tb 
LTV^tfyy-r^fcfetcMfflfSCtfeT't^o ±/a#7;l/=f'JXA*fctt.=. 

h7-* 7;Hf'j;CA> (c*i?,Jc|5g£2*ifci,\) *£©3fcfi£tt;fc 
#ft#*r7/l/:fJXA4:*S£S-eSfc. 8l4©»!liiRS«B©#SL feitffH* 

[0 2 4 2] 
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D+, NADH, 75tfX 8>5rco^h^u-A, a«©**S/^-Hf, 

if <oflso«i«j«»©aa*iB^-r * c 1 1 i -a t t c t 

[0 2 4 3] 

&<<DM7&ffiZtkmU S&ftCfcttSMckf-*, UVSfcttfffMfcKfcttS 
S^fFfUS, 5 3 9. 5 1 T^KiOftSSnTV^idaTiSfftSliHKWBft 
if £ f - <D X o &®i$.i8.ttco l o $ fc 2 -z>U±cDmig.%:fflmc -? ~j My ft % k 

[0 2 4 4] 

COrnS. mtm&tf. D e l o r I [D e l o r i ( 1 9 9 5) 

, Appl. Optics, 27:1113—1188, feiD'Appl. Op 
tics, S2 8#, 1 061 ; De 1 o r iffi (1 9 80) , Vision 
Research, 20: 109 9] *fiyHLTai£2ttf#S*\ ZZ^limm 

■3<, «fcUlfflai4->X7 L AKttT8E*«fe* : (i) i E.Myt<D#%fflmit ; ( 

StCfc^T, IjftfiT, RUSK, SfcttaiffiLTU— !f-T?KieS*ifc&#;&(je 
ffl-rS^-TtWli^ft (6 5 0, 442, 378, 337, 325, 400, 44 
8, 3 0 8, 3 7 8, 3 7 0, 3 5 5, Sfctt|B|tt©««*fcfc&-rffiS©f&© 
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[0 2 4 5] 

t-^it 3 /c # © n y tf ^ - * - & £ t>* v h ^ x 7 z^tsftytmmmitmmfr 

[0 2 4 6] 
[0 2 4 7] 

[0 2 4 8] 

r>'EHtHfc=£ffl©C C D©7U-AIM§ttT»tt-©^ftfcl^WStf 6*U ^©*S 
[0 2 4 9] 
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— <f-*H=»ftO*aBOffiKa« LT« 9 ^ LT#©7 U- AOTK 

ffsn-g. ; corns, mrmc io©x^ h^*^.-7f£^A^j^sn-5„ 

[0 2 5 0] 

^XcD£>©T*&£o dO«k'5*7;brfiJXA{i, &m<Dmh. Seyicffi^ 

HtHt (SfeJ1fiSfett7^;l/*-S!Hi)t) ©ftt>t>cr*c 
[0 2 51] 

[0 2 5 2] 

*S^5. 5 3 9, 5 1 7^Kfieoft»)ttfl9H«k«Btt, Mlfeit/ 
*£ffl**iE«fc:j£«>*;fc«>fc:, ttttMtefl!, #Jk»©ttS£*«)tt6fcJ&£, * 

[0 2 5 3] 
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«rtoae»m (dna, *D7f>ftw $ttft$feu/wxB 

SPI ElCiSEuropean Biomedical Optics We 
ek (1 9 9 5^9^1 2B~1 6 3, /W-fen-*\ XtYV) t?f§S£nfci8 

*] c 

[0 2 5 4] 
[0 2 5 5] 
[0 2 5 6] 

^M(fiC«i*»i3*tf»Jt«MiE-«K»-ra«l* :!4att, SPECTRA 
[0 2 5 7] 

BUB? & S . £nttflra6« <fc t/» JtWffiiEAiJBffl * tlfc*«WO#ft C «fc § M 
iEiiffltiD, 04 b(cw«tiT^*J:3K:, ttiaWcJ: tf»5tifc 
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[0 2 5 8] 

h;Wcfl£i\ f-LT^aaftStlfcRGBBBaicfEoT, 
#iS1"S^©RGBfeT*^S4rtV3<k-5*C, ®{C#£-f £>ffi*©fobV RG 

4 a fc^SnS«©H*KH*r*SA,fc'*'<* I- rt/©3S HI £ LT. TEfc*^ 
TS6»CW6*'lcSnTl,»*J:aK, RGBB0i&«, l^tlaM)»C«iSnft 

[0 2 5 9] 

C©£«S0»li, ■K&tlTlrVMK*** (comical) OfflSTfrttft 
* K MffiKft 46fc * tf#ftM«iIE#ffiBT-<& S C i *3SH L TV 

5„ 

[0 2 6 0] 

tie© , 5 * t i/ > s «©aiRs *ifc«**» e &>*©& s # 
H^&nTv>affl«©ftif«sBa:frKB-r*iiHa*s*fe»»cffl^5c: t 

[0 2 61] 

fflttfMJE-TfflMcIt-? 55cdm : 0 5 a (i, 0 4a KUnfcifl 1 0©tS 
*(x=l 12, y=l51) EOloTfW;¥ftfc¥»«©-8*Srt-. -Tftfc 

[0 2 6 2] 

0 4 aCTiJHftfcH^s^ («|l||||©l9n-Ffl£2ttfe) BBa»©7±asfeJ: 
^Tl^W*«J©^»W4Ki# («*tf, I6©0r£tt&l!i$) ©fc46T'^5o > 
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[0 2 6 3] 
[0 2 6 4] 

115 b fc&i^TRfeS 3 *jE«tifc=FiWilttAWft*»* 
[0 2 6 5] 

0 9. 5ftjfiT*ti, =F»thOjtSE*iSiif:rai:^u:45tt*Hloffi» 
©*#£©fci&t;:-r-*&SaU < *Of*5fiO0 P DBHtffiTL 

[0 2 6 6] 

{S5t, *5i7-yxaESi7;l/dr'JXAO«ffltJ:0, ^©®i??©^gWX 

ItltSCttfft?. : 
[»1 6] 
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(16) f(a)= l/KSF( Xi )Aic(^xi) 

5£4>. KttS»T-*0. f(o)«»SA (=l/o) Cfeysx'?* r-;NDffiT- 

5o 0y*t£, ^fiEiB^ft (198 6), Perley, Sc hwa bfccfct/B r 
idle. HfiWSSeSl^X&HJWX^^KOU^-h. 7 2K, Green 
bank, W. Virgin! a {Ci2«Sns J: S&Tjffi&ifT'&S. 
[0 2 6 7] 

SfttttflUE-X'** h^KJtrsa&S : 06 a tt. *^W©^ft(cfi£oTIB» 
^nT^S<fco^^{iS!*i6ate<};0f»7 l dWlE^fflV^Tt,^(,>, 04 a<D 

4 0tt, 0 5 a(C^©TWi^5tlT^SHi^T'feS5Sg(D/iD(cGLHLT 

Lft«©raU5 00S*OX'<f h 5 7 5 n mttifi©jg^ii#{+., * 

[0 2 6 8] 

06 afe«fcl>"06 b©*-^ \-)l*tiM-?Z£. 2-O(0m$lWBtbt>tl%o W, 
lfc, »*S-T5X^^h;l/tt, 06 bfcJt«Lfc«^ 0 6 a (Cfc^TJ: K> /f 

[0 2 6 9] 
[0 2 7 0] 
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[0 2 7 1] 

m?3<DK&m (OPD) «, #£<DCCD:7U-Af£ttT'&<, *©r-*^** 
[0 2 7 2] 

7;U3UXA«, *©x-*££#LTKofcOPD*j5effl-r«. »6*l*#)« 

i^Titai-rfci&fcti, (i) fnfnoW7v-A©srifiift»feJ:^o 

ffiBftft'** h;l/Otag, fe*tf ( i i ) ttBStifr'** h;l/*5<tt>*0 P D©{4@ 
[0 2 7 3] 

. EI 7 a (C,iS£ttT^£ : F#«tt, ^!$ftO^S{4E(-ffi#UT, 

£5 U^;l/A^S^O ; Fi$ltC»efitc^-3Ti2^"r?>t''^ 
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[0 2 7 4] 

) 

[0 2 7 5] 

[0 2 7 6] 
[0 2 7 7] 

[0 2 7 8] 

[0 2 7 9] 
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1,^© <fc 3 ~> ^;l/«r A^WC«S < c &c .fc o T, ^tt^tKD^fc 
[0 2 8 0] 

T8H««lil©10 (mtf, xtt) K8tf¥ffUTV^*OTf, ; F*«KiISS , r 

h;V©2 0 0H^©^affi^LTV>5 o Tfcfefgtf. C© 

h;l/OS 1 0 OWmtft 1 5 0BJRi:©Hfcfc^Ti5!W£iB6frT?&«o 0 

7^J'JXA (FFT) fctefflLTfiS&RF^'I'VESEgiStU HO. 1 5BX 
~I50. 3 5S^-' OKHtc»*tr-^*^»««S*d*-rao H7d 
Ki«nTl>%A5l:, S^Wl/fco^T, T&mmWtfft&ir zffim&ffiW 
«-trnfl;£tU ^LT0 7 et^^tlTi/^idfC, 0>J*.{f, jgflSii?- 'J xg 
I7;Vn*'JXA (I FFT) Sr^fflLT^ F;*-f VfcjgggS^ftSo 

h;l>©^n^*UCOi/">TfTfo*U 07 f fC^^tl?><}:^% r Fi$^»J7 

[0 2 8 1 ] 

[0 2 8 2] 
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«#StlS£tt-Cft<, 7U-ki)Wmmic%e>-f, *LT*S©«at«^Stl 
[0 2 8 3] 

HoughgSlPaul V. C. Hough, tW&1Z>l*-y*W.m? 
Sfc*<0^ffifeJ:D*^gj ; fe«fcD*^B#fFm3, 0 6 9, 6 5 4^ cn^Ji 

KffifflT?**cfcff3il#K:J:»>J»|fS*iS. HoughSftliift, 
[0 2 8 4] 

[0 2 8 5] 

0 7 bfc.fctfB7 efcMSt, ±EfcB«StiTl^BJ:$*FFT#*, -So 
ft¥)lSfe«fct>*I FFT#«B*llfirt-5«to*)K:. S7bt «EMT5fci&©) I 

[0 2 8 6] 

»s.«©Biicina*siffl*gi< c fcTfeSo 

[0 2 8 7] 



(88) 
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[0 2 8 8] 

X(x ,y)% mZ.lt, H7 aiC^£nT</>5<}:5&) A*71/-AtU Y( 
x ,y)% 07 aK/T«nT^SJ:54) *H6«a*7b— At U 

xfe*tfy*7l/-Artoa*0 : f : atta*Bli:U fcF 4HFtMMMRO>t>& 
SlMSfcU f l f *T»**«©ffifi«iSi: U f h f ^Ti$^1f$fi©^iStt 
Si:U A r *=F#tt»*Bff©«4: U u ( f )£K®PSi:-r3o 
[0 2 8 9] 

C»l 7] 

fLF= fCF-0.5Af (17) 

[Si 8] 

fHF= fCF + 0-5Af (ig) 

[0 2 9 0] 
mi 9] 

W(0={l-["(f- fLF)-«(f- fHF)l-t"(f + fLF)-«(f + (HF)]}(19) 

w(f) ( ntfp{t*&j MS) fiftftf o9JOB8a*»i:fti:frfi:, f lf & 
•3t{fi<, f h f J;0fe*#v^f ©ffltcoVTtiUllllifiSr^OSSJcU f l f 

f h f «t»)feffi^f offiKoi^Ttifi»»*-tfDK:a{b?-sa«fc 

9 KMmm f OIBSi: LT£«£n£„ 
[0 2 91] 

[a 2 o] 

Y(x,y) = Re{IFFT{W(f>FFT{X(:,y)}}> (20) 



[0 2 9 2] 
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CO 2 9 3] 
[0 2 9 4] 

^J65.nfc-r^T(0»3t7 :? -^tt5 0 0 nm~6 2 0 n mCDP^Tfeo tz, Ctldt 

^ft-f^SPfct^tf [Van No r r e nfcJ;0*L. F. T i e m e i j e 
r, »Jfc«, ^2 6# (312*) . 3 1 3H~3 20H, 1 9 8 6] . 
[0 2 9 5] 

mmit^^fa^y (Hbo 2 ) tsjzv summits yu\z> (Hb) <oi±® 

W.effit*>ft?mmt*m9K7ji? [O. W. v a n A s s e n d e 1 f t . *\ 
*yu¥ymm&CDftKfttfT (C. C. T h oma s, Springfield 
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, I L, 1 9 7 050 K*3l5-rS, D e 1 o r i F. C. , gBlgifilBfctettS 
jfQ«0R*ffl£K:^*#»«W8ffiL Applied Optics, ^27 
ft, 1 1 1 31-1 1 2 51, 1 9 8 8*ttfe#iOCk] . Hb0 2 «20 
4 0 nmfeitfS 7 8 nratSl, H b It 1 0<7)M^ 5 5 8 

nmfcw-rJStfTfcSo ftfrftffi [#J*ff, De 1 o r i F. C. > Pf i I 
b s e n K. P. . fc FBJSOMflSEW, Applied Optics, 
g?2 8#, 106 1M-107 7K, 1 9 8 9^r#M©il fc] *^A<»l?>tlT 

Delori [Delori F. C. » IIUMe&tttJfaKOBJR 
WEKiWSIHlWWaB, Applied Optics, 1271, 111 
3H~ 1 1 2 5H, 1 9 8 8¥] ti, «MllilBOSS**ilBS6V RfSHSflK (0 
2 Sa t) *5J;0 : lfa^^i»Jjg-r5/c46«Cif£0 < fc5{c^ffl*tlSffi»*^bT 
1^5. De 1 o r i ©BmttC©flS*©$WttTfcofctf, ^tUiHMOJfoSK 
M^-rSff^T, W»ftll6***bTV^**t>ft. ^<OS£Hi, Delorltt. 

[0 2 9 6] 

COffl^Jcte^T, Shonatia^TSStlf^f* [Ross D. S 
honat, Elliot S . W a c h m a n , W e n - h u a N i u , A 
lan P. KoretskyfccfcO-'Daniel Farkas, AOTFI 

7\ Biophysical Journal (1997), EPBiJ<« , "T^ 

7ti!©r-^*ffifflUT, Ifil®, 0 2 Sat, tt^^oVf filflg 

[0 2 9 7] 

a. mmo^fMt 
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0 8 a ~@ 8 b SPECTRACUB E ftffimm\MW*®m LT?#e> 

nT^*±5»CRGB7;l/=f«JXi>fc:J:-3Tttffi*tl*. ffiffiM&ti. ii}R£n 

*wr (=5 7 0-6 2 0 nm) . w g (= 5 3 0~5 7 0 nm) feitfwb ( 
=5 0 0~5 3 0nm) Tfe-afe. 
CO 2 9 8] 

BIOS. S P £ C T R A C U B E i'Xf At A^TiSJnfe t *0, » 
[0 2 9 9] 

^?.SW?n^Ci:A^ffiT : '«<};<ac.nT^i 1 Patrick J 

. S a i n e fc^O'M arshall E.Tyler. gftSJUU* : 
K, JfoWWfcitftfFflWfcfcO**, Butterworth-Heine 
m a n n CVf^tt. I 9 9 7$) , 1 S BN0-7 5 0 6-9 7 9 3-8, 72 
H] o 

[0 3 0 0] 
[0 3 01] 

W*tf, fflliflcWLTDe I o r lici-af. Sf:77 hROSiBKOI,^ 
T S h o n a t ft!j(C J; -aTffiffl? tlfc J: < 5D5>tlTI/' > -S O 2 S a t trvU&if© 
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«*<ZH6-r;l/ [De 1 o r i F. C. , MmAmictsVZsmvmmfflMKM 
■tSimWtltm. Applied Optics^27i, 111 3H~ 1 
1 2 51, 1 9 8 8 ;Ross D. S h o n a t , Elliot S.Wac 
hm a n, Wen-hua Niu, Alan P. Koretsk y teJ;t>"D 
aniel Farkas, AOT F«tMMNSW , *-*'* , »;USfc«**'N*f 
OK >tSfafiteit>*^§i^«0l5l^-y7 p . Biophysical Jour 
n a 1 ( 1 9 9 7), WJ* ; fc fcfc*WIW4»fc:£tt* { ^« tlTl/^fr© J: 3 

[0 3 0 2] 

, n*KD**is?—&. m*<Ol<?t>2— fe\ NAD, NADHfej;t>"S^t07 
[0 3 0 3] 

013a~113ctt, D e 1 o r i lc£ oTjfliJ^te.fcD'fg^^tlfcX^^ h 
;KH 1 3 a) tJt^LT, *Bt©£*S*ffl¥fl^«fcJB*S, S P E C T R 

a c u b e s/^T-A-e«ffi*tifc*Hlfi«o«H**6»tt«hfc^^f h/i m 

13b~113c) H13att, jS#3ttt*ttffl LT, MHt. 4>£#H 

iZHSitf+i&aicS*-*-*, De 1 o r i fCfcoTiaESttfc*'** 
. 0 1 3b~Il 3 cti. S P E C T R A C U B E ->Xf A4ffiffl LT8IS«h 
feWIUfflHOX^f (H3b), ft&tftctMMIbMi. »ISI»IIfifc<fctfHfi8 
IBMST©*"** h/l (0 13 c) .H 1 3 a&ktfB 1 3 b£itf$-f£>i: 

[0 3 0 4] 

ii3cii, mmmm^^xsmmmmrs.^xs\zm.%mm<D7.^Y)^7ht 
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0 5 6 0 nm»Cfctt3fcr-£(i v Z<Di&&l l Zl£V%'\* : >f£i tfy<D«fc t)*t&& 

[0 3 0 5] 

iHa~@14e!i, ®^AC4^-ri.«lfil§^ty^<0-gi5^-r„ 
iNati, wr (=5 7 0-6 2 0 nm) . w R (= 5 3 0~ 5 7 0 n m) fc 
iO'wt (=5 0 0~5 3 0 nm) T'&SSl^iDR G B^SVfo 
[0 3 0 6] 

01 4 b&l8J]^&ff|RCB{i^-t, 30(Dfe «5fc«tU*W, 
. RGB) (D&gfi, TfB<DJ:dtc£|g;**l3 30©#ft?jfB 1, B2fe<tt>*B 
3fctett?»IE^ft^nfc^Jt(C^^fcBSaLTV^ :B1=525~590 
nm, B 2 = 6 0 0~6 2 0 nmfc«fctfB 3 = 5 0 0~6 5 0 nm„ cne>cD# 

*6©MtfR = B2/ (1+B1) fCt^T^e.ftfc ; HfefiOajgtfG 
= B 3«Cj:oT4^etlfc : clftfclflLT, Wfe^&fifi, B= ( 1 +B 1 -B 
2) / (l+Bl) tcJ;oT^xP,nfc 0 aSORGBTA/rryXA**. ^MH 

m. (sg^fe) (s^^fe) fco»^w4ai^*«fa«fi:Ji3frr«fci6ic 

[0 3 0 7] 

1 0 nmfcj;tf5 6 4 nm) ©ttfc*©^fc:lj£^fcyu-U^/l/*^;t 5*rC 
■8*>J:tf*MG0K£ff 5 6 4 nrnT^SftTOSCfctcSS-rici:. fi£-?T 

So 

[0 3 08] 

0 1 4 ett, «lfnWtcft1-3^^W>cD6£fgfbv-y7T'£3 0 01 4 e 
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©v-y7*«, ShonatCi^TISJtlftOz S a t IClttZTJl^V XA 
[Ross D. S h o n a t. El 1 iot S. Wachmaru We n- 
hua N i ik Alan P. Koretsk yfcJ;t>*D a n i e 1 Far 

kas, aot Ymwmzmmirz^v^micisvz's^irnz^mm&is&zf 

mg&JjOfflBZ-ry^ Biophysical Journal (1997) 
[0 3 0 9] 

flW (09) **CU «oT. MttW^r «Mfl: U^^I/OjfidK4HB« V* 
(01 4a*»»OCi:) o LfrU ftoav>{«N«K:/hS<, 

[0 3 10] 

[03 1 1] 

b. WHV^rMt 

fmom&SlX'** l-WB rindle yfl&fci^TiSSftT^* [G. S 
. B r i n d 1 e y*5<fct>*E. N. W i 1 liner, t r- (Cfctf i>ftJafc<fc tfMI 
SBBJ£^603t©S^ Journal of Physiology, ^11 
6#, 350H-356M, 1952]<> ifc&BO^WEItttStffciElitttfl 
SBPfc.fctf'f 1 o g (5WM) AWan N o r r e nitilK J:-3TS2 

nT^5 [Van No r r e nfcitfL. F. Tiemeijer, t r-Hg<D 
ft-ftWKM, Vision Res. 6# (*2*) , 3 1 3H~3 2 OS 
, 19 8 6] 
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C03 1 2] 

2 5H*©¥iS*«t. gttL/cft$<DX^ |.;WJ, r x 4J T<^£ttT^5 
[0 3 13] 

Hi 7 it. IE® (Bg) frS^ft (BJ) ST'©|gH(Cfe5±fBM#«DM^tfctt 
5 LTfSo SgI^<0^«)#S!^ tf^^- 5 fe to t ffl t > 6 ft 7)1 =T 
UXAfi, w, (5 7 0~6 2 0 nmK w 8 (5 3 0~5 7 0nm) fcitfw 
b (5 0 0~5 3 0 nm) ©MWIffiJtlftRC BTAJyXAT'^ofc 

[0 3 14] 
[0 3 15] 

m 1 8 a ~H I 8 d fiOifllA£0«|#igP3^«r^-r„ 118ali, w, (570 
~6 2 0 nm),w s ( 5 3 0 ~ 5 7 0 n m) te«fc Q*w h (5 0 0~5 3 0 nm 
) T*£>SiJt#liR|g<DR G BftfcjjVfo 0 1 8 bfccfcQ'H 1 8 c ^HUKCO 
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l^Ts jSSttfc&g (6 1 0 nmfe<fct/5 6 4 nm. *tHFtt) 

ttiSnt&fllgO^^nlfyiSav^y-pfeSo m 1 8 dOY'V^ti, S h o n 
a t K<koTH bjtS{COt,>T^ffl*tlfc7;l/^UXA [Ro s s D. Sho 
nat, Elliot S . W a c h m a n , W e n - h u a N i u, A 1 a 
n P. K o r e t s kyj5<ttfD aniel Farkas, AOTFijSi 

Biophysical Journal (1997), AW] £§HJCtS7 

[0 3 16] 

Il9a-119ea, SrtffifcSfcnSAOlIttaH**** - . H9eli 
, S19a~ll 9 dK*lt«S#«ntSfe«fetf«ffOffi«*«««Cwtfl»fi 
IT'W. 11 9att, wr (5 7 0-6 2 0 nmK w g (5 3 0~5 7 0n 
m) Wtfwir (5 0 0~5 3 0 nm) T?&58#«n«©R G B«*aVr. B 
1 9bfc<tt>"01 9ctt, &mmc-D^T^ jj^ftfcjfcS (6 1 0nmfcJ;(/5 
6 4nm, ZtlZti) <D7ttC^©^{cK-p/c^b-b^;U^x.5)tlTi/>i.^ 

0 1 9dOY7/li, S h o n a t ta-jTf fflStlft7;V3'jXA [R 
oss D. Shonatv Elliot S. Wachmaru Wen-hu 
a N i ik Alan P. Ko r e t s kyfcitfDa n i e I Farka 
s, AOT FStta*ffiffl-rS-7'>XIBK45y«'N ; eyDlfvffi|ftafc < fct«8R 
^©iRlBfv-y^, Biophysical Journal ( 1 9 9 7), £P 

„ El 1 9 6<DTt5&ZStem<D7uy Mi, El 1 9 <Uc?\frtitz7k¥1&l8£Zfmm 

[0 3 17] 

««A©« (0 1 8 d) fc«ti/«rtffig#o« (Ei 1 9 d) *tt«-rsi:, ^ 

[0 3 18] 
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mmms 

#S«fflFttiK3I0 8/9 4 2.1 2 2*ttt, WjacO*9J*«fe«ttf*a!*«a 

E«P«FiBBi3«fetf*iHai»«ti±Efc:E«?ti, *-LTCftc>eD0iJi;J;, aft*** 
[0 3 19] 

#*«0!l?tt, SPECTRACUBEftJBk'T. ^LTCOjftCHLT, ffi 
[0 3 2 0] 

@2 0«, «UftMHOAS!a«i:*fift«^-. cco^ti. BUftifflFliMP C 
T/U S 9 7/0 8 1 5 3 (CtUi, *WHW«t>lC^fto6^*tlTV^*A*OJ:5 

CWiemWaWBOS/g 4 2, 1 2 2*cE«*ttTlr**J:5fc«B*»afc 
»SU JKBWffiS, 7 8 4. 1 6 2*fcE«ShTV*#ftlC«o 

T^ORGB (jfc. «HBAtf*) «*«*U "Tftto^, SPECTRACUB 

[0 3 21] 

c©«Kfe^T, Bft'ftSflW. HSt4i#8n«. tR«ftSftttiliiB*ggM 
■Tact. fLTSftfe^T, BSJSJUiWT'feSCfcA^lg^^nSifiilOSii) 

[0 3 2 2] 
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[0 3 2 3] 
[0 3 2 4] 
[0 3 2 5] 

. SPECTRACUB ET«2ttfc^<7X HftKHglfiLS (C) , igSttlttM 

(v) » m&&mm (a) , fcj:tfcft5©iiiis©iH©ffl«s« (R) ic^n? 

n#ft-rSH»©*SW*X^^ t-;l/T*$>3„ 5 0 0 nm~6 0 OnraflMfl 

Ati^ntWO-r^Ttaft^T^SilkSBftSCi:*^**. #J5 8 

—73, ^6 2 0 nmlCfcVT, VBACjfio'ttefe ; l>16 4 0 nm^±T\ R, 
Vfc<fcO*A©X^ h;W*SlSai-T***', CfcttlNfcESft^TVS. 6 5 
Onm^Sf-^i, 816 5 0 nm^7 h*7**trS?fcfeffi»r7-r;l/* 

[0 3 2 6] 

600nm~650n m<DHO«SS*^ 6 0 0 n mtt3frfc 6 0 0 n m£riS 

a & igafr 7 -< ji $ - ic «t 5 > ^mwHo fci&K: A2&«?ft ^ c a fc »«c 

, ±iE©X^ h;Wi\ 12 1 lcj*3*i-5 Cfife&ttj h^T-JtStiSRg 
£ft/cfc# OX'** MUT'&O. ^fe7-<;l/^-Oiiiii7-<^ hMig^nfc 
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[0 3 2 7] 

aaWSOX^h^kbT, p(l)«WMifi»0«Htns«*2:LT. F (A ) 
*illl£«*ifc££© (02 1 testis) MKtt&ttOXt* LT, Re 
(A)* refegfl<jj fc«fc^TS»*tlfcfct©Bg^fl!)^^ bJltLX^ R( 
A)% (02 HC^tlS) fflfe$tl2>rct%<»mWX'<?hJltLT. K (A) 
*, Jt*«iS3i, «fi7-f;l/5r-o^jt«J8ja*iJ:tfttai«JSSF*^€rSPEC 
TRACUBE©#ftf*WSS£LT, ^LTFn (A)* (0 2 2 fCE&*-r S) IS 

[0 3 2 8] 
cot*. TEOIi«*«S*>ti5 : 
[ft 2 1] 

F(X)=F e (X)xK(X) (21) 

[82 2] 

Fe(*)=PtoxRe(X) (22) 

[ft 2 3] 

R(X)=Re(*)xK(X) (23) 

[*2 4] 

F n (X)=-log[F(X)/R(X)] (24) 

[0 3 2 9] 
Cft2 5] 
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F(X)=p(X)xRe(X)xK(X) (25) 

ZZlc. 3*2 3-5*2 5fr6#5£**i@frttS : 
[£fc2 6] 

F n (X)= - log[p(X) x Re(X) x K(X)/Re(X) x K(X)}= - log [p(X)] (26) 

[0 3 3 0] 
[0 3 3 1] 

tf500 nm~58 5 n mOBTBtfU-f*!). J tLTA43«ttfV*6S45 
6 20 nmJ:9t.*S^C5'Ptt. V, Afcitf RtiSWClNif 

[0 3 3 2] 

CO»JtflW*»OlS*i: LT, 5 5 0 n mftiSOiSSSfttt 5 5 0 n mttifi© 

TlVS#. «RiBllljfii*feitflBitW«©M»ctt3yh5Xh%*«-f, 6 
5 0 nm#ifi©ifcg$fcli6 5 0 n mttjfiOifigBBfcfettfc^U— 

WBffftv^cttfsafcaiBsti*. 02 3*5*0*02 4ttc0*ii**n€ f *i 

[0 3 3 3] 

H2 5 Ji, (5 7 8~6 5 0 nm) , SSfe (5 4 2~5 7 8 nm) 
fc^tflffe (5 0 0-5 4 2 nm) O^JWBH^flfflr* R G B^KJ: !3i#5> 
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[0 3 3 4] 

«M^-r^#m*5<i:t) : ^a^(0«'^(D/c46ic I C GjfoWjg&riOfttatHc&ffl-r 

oowwtuflw-*. 

[0 3 3 5] 

1. ffl^fe^±^ (RPE) jHM, 09*tf, rMMf»K±ftMJKOHBlBE*;(7 
lower RWffi, Retina, 1998:18 (3) : 2 6 0-2 6 85: 
[0 3 3 6] 

7 S (D-? a'&mi x Folberg Rffi, Eye. 1 
9 9 7; 11 (Pt 2) : 2 2 7-2 3 8, gi TSM-f V K->7->^''J- 

ueller AJte, Arch. Ophthalmol. 1 9 9 8 ( 1 : 
116(1) : 3 1 ~3 9%&M<DCt„ 
[0 3 3 7] 

3. *{kC§iaLfcH«Stt. ^ft^B9iiLfcS«^tt(C < J:S)0riitt«^. 
* tf , r^ftfclDl L^N»Cttic«5(t«»«EttJKMAUki*«r£0 I C G iff* 
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jfaWifi^J , Atmaca L S {ft. Acta Ophthalmol. Sea 
nd. 1 9 9 7 (2£) ; 7 5 ( 1) : 4 4-4 7, rrS?*;l/j£-f V F->7- 
V^U-Vtr-r^ifaW^tc.fci.M^^lfil^ST^Ci^J , Ophtha 1 mo 
logy, Guyer D Rffi, Ophthalmology, 1996 (12 
; 1 0 3 (1 2) : 2 0 5 4-2 0 6 0, IB* If n&fcg! U— tfHMUft 

Schneider Uflfi, Ger. J. Ophthalmol. 1996 (1 
; 5 (1) : 6-1 l^#Bi<DCt 0 
[0 3 3 8] 

*ttttl!lS»«M«JgO*na«fk : JittBf&J , R e m k y Affi, Acta 
Ophthalmol. Scand. 1998 (6£) ; 7 6 (3) : 3 3 9- 
3 4 2, TH HfilSJCte»ta«Ji!T«jiOfS^iBI»ftJ .Eisner AEl 
, Vision Res. 1 9 96 (1^) : 3 6 ( 1 ) : 191-205, T 

famm&&mm»&m±&mtK&v&iimmmm&<Dw*fci , Kuhn 

Dffi, Arch. Ophthalmol. 1 9 9 5 ( 1 1/D ; 1 1 3 (1 1) 

: 1 3 9 2 - 1 3 9 8*»Ct. 
[0 3 3 9] 

, Schneider Uffl, K 1 in. Mo n a t 
sbl. Augenheilkd. 1995 (12 ; 2 0 7 (6) : 3 7 2 

-3 7 6, rwmmomfe* 5s-^mmt&±<D®mcisi,}z>m¥&iwm<m 

KOiltt : WJ$B^J Sallet Gl, Bui 1. Soc. Beige. 
Ophtalmol. 1993:248:53-58 *#I©C t „ 
[0 3 4 0] 
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[0 3 4 1] 

^B©B*g»fci3^T. *WOjliitfJfi«»lcfcW*±B*3>h5^ h^fi 

B*»lHlS*5J:tf»JJSJ£ttT?8:< . <fc D/hSftjfiie*JJ:tf^S*iILfcfelli©» 
[0 3 4 2] 

[0 3 4 3] 

t* >«£»c So* < Tf a y Y 5 X 7Jl y XA fc Jtf 5 sum 
[0 3 4 4] 

fcSoVTi^i., 3*S©ci:T?ttS4tf, &©ftgg CrftfcS. 

lEilJ BBaW(A)A'*»3tl* D 
CS2 73 

7(A)=^)./ oe -^>^ (27) 
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[0 3 4 5] 

<D^ftfeiRO^i*Wft»JtWttt#-r S»lRff»*a^. 500nm~650n 
[0 3 4 6] 

[0 3 4 7] 

ee«QE«nfeR»x'<^h;i/R(A)*Tiai»« (*2 8) k : 

K2 8] 



d (A)*TE (S2 9) ©±3K€«-r*J:i:*«-p** : 
C»2 9] 



[0 3 4 8] 

±!2<DS2 7(CJ:oT!Etg?nfc ; eT f ;l/fCO^T. W(A) = Wm (A)%<S£f 
H&3 0] 



(28) 




(29) 
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= M '(A)t (30) 



[0 3 4 9] 

±sE^.3o<ommt, &&iE&amm\ wmmxmx'** v>\><»w}% 

CO 3 5 0] 

•*ff«1-*ftl6t, Ind (A)OI6«ffi^ #HJR I« y )K 

E (*3 1) ©<fc3fcft*?tlS : 



[0 3 5 1 ] 

fe, Bi«rD-bxk:B8a!-ra«Kfe^5gmBttftAa«*»< ft»ic«w*-*c 

[0 3 5 2] 

ftTV 3 . flMt A©8l#8HttH3 J: Cf )9ElonHeNlOMMjlli*iSKfll«^-r. 



[ft 3 1] 




(31) 
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[0 3 5 3] 

[0 3 5 4] 
[0 3 5 5] 

*5£m<o c ©Mffif c j; 5 #^7-*- ^ »«t 7 ;i/ n* y x a ti . £ e. & 5 mm^m 

[0 3 5 6] 

#5891© c ©Affile «t 5 tfftr- * #*r 7;!/ rf V XA tt, A 5 KUB&tt zm? 
[0 3 5 7] 

immn C ©J15ffi C <fc i »}tf - £ 7 ;l/ ri' 'J X A It , 7 ;U =f U X A tc«fc ») 
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[0 3 5 8] 

[0 3 5 9] 

tot LXfttELT^&^t^?mmc3oZ e 
[0 3 6 0] 

e»s nfc e feTfefc «t o x-f y t* *T*i9j£ sn/c mmc **-r * tfftft!* * - 
ns. st?T, SH^Ti/*5ifiiBo*tB8ffl-r*»}twii»{kffiiai*iftm-r5y- 

[0 3 61] 
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-r^TOHsaoft^ *LT-awE»stu HBtfttasnfeftc, ?ne> 

CO 3 6 2] 

lt5 2O0l%5W (*8ilfc<fcOllM$i) ©**Sft*3#l5.l:tf2ffin? 

S(irnfeS«K:teW**)«JliiSF«30BtiRfflafi*. ^nJpnoiMffMBKfc^T 
31f£2 ti£ ;l/*f$t^tk C «t o TIMES ti*SH»»ft6T v 7^>nsc 

[0 3 6 3] 

«JgjfoS©BBlSflS&fi©iiJ5£tt, ft*, LfrL*g|5»i;t. ifoSttifiSfcttilii'g 
^^IS'h^^fHST-SiJ^tcfftonT^So 10©Wm, Optical I 
n s i g h t s £^5S©#tt»c«fcS4i6gH«fl2fiiT?fc5 (J M B e a c 
h, J S Tiedeman, M Hopkins. Y S a b h a r w a I ( 

1999) , mmmmm&v^m&ftvrc&vzftxmmmmitj , s p i 

EM9», S3 6 0 3#*#Saock) ;UU Opt ical Insig 

(cL^ttnti^e.^i/^i/^cfr-s.^o §£es, 256x25 6«oi&> 40 
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<DX^ r-;l/©gliW##Tt±, ^^nt:> (Hb) ©S?^i@¥pS (OS) $J5£ 
lCWT9nmiH fi» }C#ft#ft¥&i*3t#f § C i: ti«£T-£> 5 C t L 

CttfT'Zr^\ Zeis safcioTMfSSfnfcS/Xxix-rfc*. 
[0 3 6 4] 

TEfc Sfc#BK©c fc :(i)FC Delori, r«UbfiL«CC««t«jfilME 

©nRH£(c^«i^nmsEffij .Applied optics, 27:1 

113-1125. 1988; (ii)FC Delor IfeWKP P f 1 
ibsen, f|gj£©#fti$K£f j .Applied Optics. 28:1 

0 6 1 -1 0 7 7. 1 9 8 9 ; (i i i) J Sebag.FC Delori 
. GT Feke.JJ Weiter. rt hlOsV 2>mmiia.V!il3£Zfmmffi 
*PfiKH-r*3t^«gffl©»»J . Arch. Oph t ha 1 mo I. 107: 
2 2 2-2 2 6. 1 9 8 9 ; (i v) HA Bruining.GJM Pie 

r i k . c inceWF a s h r u f . mmmmitmmmmwmco 

rclt><D7H¥(®ftXmc&Z>Wmitl - Chirurgie, 118:317-3 
23. 1992; (v)M Hammer, D Schweitzer. L L 
eistritz.M Scibor, K-H Donnerhackefc«fcc>* 

j s t r o b e i . rt hmmasifzj>£XT'(Dwmitftytm . j . b 

iomed. Optics. 2:418-425, 1997: (vi)MH S 
mi t h . K R Denninghoff. LW Hi 1 lma nfc«fcl/R A 
Chipman. tfam^#<DM1Wtelctslf&ihm<DmiiffiQ&.W7&* J 
. Biomedical Optics. 3:296 — 303, 1998: (v 

1 i ) J S Tiedeman. SE Kirk. S Srinivas. JM 

Beach. wmmz&t>rj:^mmmm%fc&}zmfammm<Dmf&mmm 

Rj. Ophthalmology, 105(1) :31~36. I 99 8 If 
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IT (v i i i) D Schweitzer, L Leistritz.M H 
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